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EXECUTIVE SUMMARY 

INTRODUCTION AND OBJECTIVES 

A baseline human health risk assessment (HHRA) was conducted for the EKCO 

Housewares Facility in Massillon, Ohio at the request of EPA Region V (EPA, 1994a). The 

objective was to assess health risks to a hypothetical future on-site resident from exposure 

to volatile organic chemicals (VOCs) in the upper and lower groundwater units. The 

approaches and methodology used were in accordance with U.S. EPA risk assessment 

guidelines (U.S. EPA, 1989a) and applicable supplemental documents (EPA, 1989b; 1991a; 

1991b; 1992a). The final document incorporates revisions that were requested by EPA 

Region Von 24 October 1994 (EPA, 1994b). Formal responses to these comments are 

contained in Appendix D. Some specific groundwater issues relating to comments can be 

found in Appendix C. 

The risks presented in this report are upper bound values based on the unlikely event that 

the EKCO facility will be developed for residential purposes. Moreover, risks determined 

for the upper unit represent unrealistically high values in view of the low probability that 

this groundwater, untreated, would ever be used for drinking water purposes or other 

household uses. The uncertainties are discussed in detail in Section 6. 

DATA EVALUATION 

Data evaluated for this HHRA consisted of sample measurements from the groundwater 

wells located in the upper (shallow, intermediate) and lower (bedrock) units. 

Tables ES-1 and ES-2 present the frequency of detection, range of detected concentrations, 

mean concentrations, 95% upper confidence limits (95% UCL) concentrations, and exposure 

concentrations for each chemical detected in the upper and lower units. Section 2 of this 

CORPI.ANOl\Q:\EKCO\ESTXT .811 ES-1 11/23/94 



I 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 
I 
I 

report presents the detailed evaluation of sample data. Appendix A contains the raw data 

that were evaluated. 

EXPOSURE ASSESSMENT 

On-site wells were evaluated for groundwater use by a hypothetical future resident assuming 

shutdown of the production wells and unrestricted future use of the property. Both upper 

and lower units were evaluated for the following exposure pathways: 

• Drinking water ingestion 

• Inhalation while showering 

• Dermal contact while showering 

• Garden produce ingestion 

Guidance for calculating exposure doses (daily intakes) was obtained from U.S. EPA (1989a; 

1989b; 1991a; 1992a). Detailed dose information can be found in the tables in Section 5 

and Appendix B of this report. 

TOXICI'IY ASSESSMENT 

Toxicity criteria for carcinogenic and noncarcinogenic effects from IRIS (U.S. EPA, 1994c) 

and HEAST (U.S. EPA, 1994d) were used according to U.S. EPA (1989a) guidance. Details 

of the toxicity assessment are presented in Section 4 of this report. 

RISK CHARACTERIZATION 

The risk results are provided in Section 5 of this report. Tables ES-3 and ES-4 summarize 

the cancer and noncancer risks by groundwater unit, exposure pathway and age-group. 

CORPLAN01\Q:\EKCO\ESTXT.811 ES-2 11123/94 
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Table ES-1 

Data Summary for the Shallow Groundwater Unit 
EKCO Housewares 

Massillon, Ohio 
(All Concentrations in p.g/L) 

-1iji,;l!!~u~\~lili:'L;~· ... ~~;; ·i~4JCJ 
Acetone 3 I 32 4.4 - 17 3.27 4.25 

Benzene 2 I 32 0.15-4 1.1 1.45 

2-Butanone 1 I 32 2.6 2.22 2.6 

Carbon disulfide 2 I 32 1 - 1.1 1.12 1.1 

Chloroethane 3 I 32 2- 6.4 2.51 3.19 

Chlorofonn 3 I 32 1- 10 1.4 1.99 

1,1-Dichloroethane 21132 1- 2,200 279 451 

1,2-Dichloroethane 4 I 32 3.7-73 5 9.24 

1,1-Dichloroethene 15132 1.5- 1,900 109 220 

1,2-Dichloroethene (total) 18 I 32 1-480 61.4 93.7 

=- 3 I 32 0.22-3 1.08 1.41 

....... ., 
1 I 32 7 2.27 2.92 

Tetrachloroethene 4 I 32 0.86-55 4.29 7.71 

Toluene 5132 0.25 -130 5.77 12.6 

1,1,1-Trichloroethane 18132 2.5-52,000 2,490 5,380 

1,1,2-Trichloroethane 3 I 32 7.4- 140 7.58 15.6 

Trichloroethene 23 I 32 1-220,000 10,100 22,300 

Vinyl chloride 12132 4-150 18.2 28.4 

Xyienes (total) 2 I 22 1.4- 5 1.19 1.56 

• Calculated using "proxy" concentrations for nondetects equal to 112 of the sample reporting limit. 
• U.S. EPA Maximum Contaminant Level (MCL) (U.S. EPA, 1994b). 
• Value is for cis isomer. (MCL for trans isomer is 100 IJ.giL.) 
NE - An M~ has not been established for this compound. 

CORPLANOl\Q:\EKCO\TBI..ES-1 ES-3 
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TABLE ES-2 

DATA SUMMARY FOR THE BEDROCK GROUNDWATER UNIT 
EKCO HOUSEWARES 

MASSILLON, OHIO 
(All Concentrations in p.g/L) 

1,1-Dichloroethene 4/6 1-56 13.4 31.3 31.3 

1,2-Dichloroethene (total) S/6 4-260 59.0 142 142 

1,1,1-Trichloroethane 4 6 5- 1,200 216 613 613 

Trichloroethene 6 6 5-430 98.7 234 234 

Vinyl chloride 2/6 3.3- 15 3.38 8.15 8.15 

• Calculated using "proxy" concentrations for nondetects equal to 1/2 of the sample reporting limit. 
b U.S. EPA Maximum Contaminant Level (MCL) (U.S. EPA, 1994b). . 
• Value is for cis isomer. (MO. for trans isomer is 100 JJ.g/L) 
NE - An MCL has not been established for this compound. 
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Table ES-3 

Summary of Potential Carcinogenic Health Risks 
For the Upper and Lower Units by Exposure Pathway and Age Group 

Future On-Site Resident 

EKCO Housewares, Massillon, Ohio 

of Groundwater 2E-03 4E-03 6E-03 2E-04 

Dermal Absorotion while Bathing IE-04 2E-04 3E-04 7E-06 

Noningestion Groundwater Uses 2E-02 lE-02 3E-02 2E-03 

Ingestion of Garden Produce Irrigated with 3E-04 4E-04 ?e-04 IE-OS 
Groundwater 

TOTAL II 2E-02 I 2E-02 I 4E-02 II 2E-03 I 

CORPLANOI\Q:\EKCO\TBLS.I ES-5 
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4E-04 I 6E-04 

7E-06 I 2E-05 

2E-03 I 3E-03 
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2E-03 I 4E-03 
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Carcinoaenic Risks 

As seen in Table ES-3, total (adult and child) lifetime cancer risks were 4E-02 for the upper 

unit and 4E-03 for the lower unit. For the upper unit, approximately 90% of the risk was 

from potable water uses, mainly from inhalation while showering and a smaller portion from 

water ingestion. Garden produce ingestion and dermal absorption while showering 

accounted for a small fraction ( <3%) of total risk but was nevertheless significant at 1E-03. 

For the lower unit, cancer risk distribution showed the same pattern as for the upper unit. 

Table ES-5 summarizes the cancer risks (1,1-dichloroethane) for the upper and lower units 

by chemical. The highest contributor overall for the upper unit was 1,1-dichloroethene (1,1-

DCE) with about 70% of the total risk. 1,1-DCE accounted for 53% of total risk through 

~~alation pathway. Trichloroethene (TCE) was the largest contributor to ridk by the 
- -

drinking water ingestion pathway. TCE, 1,1-DCE, and vinyl chloride (VC) accounted for 

the majority of risk through both the garden produce ingestion and dermal absorption 

pathways. 

For the lower unit, 1,1-DCE was the largest contributor to overall risk, with the majority 

being associated with inhalation while showering, and about 10% that associated with water 

ingestion. VC and TCE were the second and third highest contributors, respectively, 

through the same pathways. Dermal absorption while showering risk and garden produce 

ingestion were the smallest contributors to total risk (about 4E-05 for all three chemicals 

evaluated). 

Noncarcinoaenic Risks 

Total nortcancer risks for the child and the adult are shown by pathway for the upper and 

lower units in Table ES-4. Total noncancer His in the upper unit for all pathways were 420 

(child) and 150 (adult). In the lower unit, respective risks were 16 and 4.2. Ingestion of 

CORPLAN01\Q:\EKCO\ESTXT.811 ES-6 ll/23/94 
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Table ES-4 

Summary of Potential Noncarcinogenic Health Risks for the Upper and Lower 
Units by Exposure Pathway and Age Group 

Future On-Site Resident 
EKCO Housewares 

Massillon, Ohio 

1.1E+01 5.9E+OO t.SE-01 8.3E-02 

1.3E+02 2.8E+Ol l.lE+Ol 2.4E+OO 

Ingestion of Garden Produce Irrigated with I 4.4E+01 1.4E+01 S.SE-01 1.7&01 
Groundwater 

TOTAL I 4.2E+02 I 1.5E+02 I 1.6E+01 I 4.2E+OO 

CORPLANOI\Q:\EKCOITBL5.3 ES-7 
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Table ES-5 

Summary of Key Cancer Risks by Chemical in 
The Upper and Lower Groundwater Units 

EKCO Facility, Massillon, Ohio 

Upper Unit 
Drinking Water Ingestion TCE 

1,1-DCE 
vc 

Noningestion Uses 
(inhalation while TCE 

showering) 1,1-DCE 
vc 

Noningestion uses 
(dermal contact while 1,1-DCE 
showering) TCE 

vc 
Garden Produce Ingestion 

TCE 
1,2-DCE 

vc 
Lower Unit 1,1-DCE 
Drinking Water Ingestion vc 

TCE 

1,1-DCE 
Noningestion uses VC 
(inhalation while TCE 
showering) 

1,1-DCE 
Noningestion uses VC 
(dermal contact while TCE 
showering) 

Garden Produce Ingestion 1,1-DCE 
vc 

TCE 

4E-03 
2E-03 
BE-04 

1E-03 
1E-02 
6E-04 

1E-04 
2E-04 
2E-05 

6E-04 
1E-04 
2E-05 

3E-04 
2E-04 
1E-04 

3E-03 
2E-04 
1E-04 

1E-05 
SE-06 
2E-06 

1E-05 
6E-06 
6E-06 

TCE = trichloroethene; 1,1-DCE = 1,1-dichloroethene; VC = Vinyl chloride 

CORPI.AN01\Q:\EKCO\TES4-5.811 ES-8 11123/94 
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groundwater in the upper unit provided the highest risks (240 and 100 for the child and 

adult, respectively). Inhalation while showering provided the next highest risks. Ingestion 

of garden produce and dermal absorption produced the smallest His. For the lower unit, 

the highest total hazard indices were 11 and 2.4 for the child and adult, respectively through 

inhalation. Smaller risks were associated with ingestion of drinking water. Again, garden 

produce ingestion and dermal absorption while showering contributed the least. 

Table ES-6 summarizes the noncancer hazard indices for the upper and lower units by 

chemical. TCE was the largest contributor in the both upper and lower units. In the upper 

unit, TCE contributed HQs of 240 and 100 for the child and adult, respectively. Garden 

produce ingestion accounted for 44 and 14, and inhalation accounted for 130 and 28. 

Dermal contact showed the least risk. 

In the lower unit, 1,1-DCE contributed to noncancer risk the greatest with a HQ of 7.6 in 

the child through inhalation. TCE had HQs of 2.5 and 1.1 for the child and adult, 

respectively. Dermal absorption and garden produce ingestion were negligible for any 

individual chemical. 

UNCERTAIN'IY ANALYSIS 

Table ES-7 is a summary of uncertainties. These are discussed in greater detail in Section 

6 of the report. The greatest uncertainty is the assumption that the upper groundwater unit 

could be used for future residents for potable purposes (drinking water, showering). This 

groundwater unit is not currently used off-site as such, except for the potential watering of 

gardens. Therefore, the risk associated with the upper unit should be completely 

attributable to garden produce ingestion . 

Risks are overestimated in both units because no degradation or dilution of VOCs was 

assumed over a lifetime of exposure. Normal biodegradation processes and volatilization 

CORPLAN01 \Q:\EKCO\ESTXT .811 ES-9 11123/94 
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Upper Unit 
Drinking Water 
Ingestion 

Noningestion Uses 
(inhalation while 
showering) 

Noningestion uses 
(dermal contact 
while showering) 

Garden Produce 
Ingestion 

Lower Unit 
Drinking Water 
Ingestion 

Noningestion 
(inhalation) 

Table ES-6 

Summary of Key Cancer Risks by Chemical in 
The Upper and Lower Groundwater Units 

EKCO Facility, Massillon, Ohio 

TCE 
1,1-DCE 

vc 

TCE 
1,1-DCE 
1,2-DCA 

TCE 

TCE 

TCE 

1,2-DCE 
1,1-DCE 

240 
1.6 

110 
12 
5 

10 

44 

2.5 

7.6 
1.7 
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Table ES-7 

Summary of Uncertainty Analysis 
EKCO Housewares Facility 

Exposure Assessment 

• Standard assumptions regarding body 
weights, skin surface areas, inhalation 
rates, and life expectancy 

• Media intake rates 

• Exposure frequencies 

• Exposure durations 

• Use of upper unit for residential 
drinking water and other household uses 

• Dilution and ofVOCs 

Toxicity Assessment 

• Use of chronic RIDs for estimating 
noncancer risk in children 

• Cancer slope (potency) factors 

• l,l~Dichloroethylene 
• Trichloroethylene 
• Vinyl chloride 

" Reference doses 
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into outdoor air (gardening scenario) will lower the actual exposure point concentrations. 

Pump and treatment systems in place now or planned for the near future will also 

substantially reduce potential exposure concentrations over the 30 year future residential 

lifetime. 

CONCLUSIONS 

Cancer risks based on future residential development exceed the lE-04 benchmark used by 

EPA (1992b) for both upper and lower units, with the upper (4E-02) being one order of 

magnitude higher than the lower unit (4E-03). 

Based on the unlikely potential for the upper unit being used for drinking water and 

household noningestion uses, and because dilution, degradation and removal were not 

assumed to occur, the risks for this unit are significantly overestimated and are realistically 

only related to those exposures that would occur through garden produce ingestion. Risks 

for the lower unit are also overestimated because degradation, dilution and removal of 

VOCs was not taken into account during the risk characterization. Finally, based on the low 

probability that the site will be developed residentially, risks for both units are likely to be 

hypothetical. 
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1.1 OB.JECI'IVES 

SECTION 1 

INTRODUCTION 

This report is the final baseline human health risk assessment for the EKCO Housewares 

facility in Massillon, Ohio. A draft of the risk assessment was prepared in response to a 

request from EPA Region V in a letter dated 22 June 1994 (EPA, 1994a). The final report 

was prepared after reviewing comments from EPA V as described in their letter of 24 

October 1994 (EPA, 1994b ). Responses to these comments can be found in Appendix D 

of this report. The objective is to determine human health risks from exposure to volatile 

organic chemicals (VOCs) detected in several on-site groundwater units based on the no­

action alternative (i.e., in the absence of remedial or corrective action). The no-action 

alternative is defined for the EKCO facility as the potential future residential development 

of the site. Note that some interim remediation has been performed for one of the units 

(the on-site bedrock aquifer), and therefore risks for this unit reflect post-remediation 

exposure. 

The approaches and methodologies used in conducting the baseline risk assessment for the 

EKCO facility are in accordance with Risk Assessment Guidance for Superfund (EPA, 1989) 

and Supplemental guidance (EPA, 1991a; 1991b, 1991c). 

1.2 SITE LOCATION AND DESCRIPTION 

1.2.1 Facility Location 

The EKCO facility occupies approximately 13 acres located in the town of Massillon, Stark 

County, Ohio (Figure 1-1). The area immediately surrounding the facility is largely urban 

and industrial, although land use to the northwest is more rural with a larger proportion of 

open space. The EKCO property is approximately triangular in shape and is located 

approximately 1,500 feet west of the Tuscarawas River. The northern border of the facility 

is Newman Creek, the western border is the Penn Central Railroad, and the eastern border 

q: \ekco\sectltxt.rev 1-1 November 23. 1994 
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is the Baltimore and Ohio Railroad. 

A variety of the business are located adjacent to the EKCO plant. These include Ohio 

Packaging (paper) to the south, sand and gravel quarries to the west and northwest, Carter 

Lumber (retail) and Price Brothers (concrete pipe manufacturing) to the north, and the 

Ohio Water Service (OWS, public water supply) waterworks to the east and northeast. A 

relatively large, inactive municipal landfill exists just east of the OWS facility. The 

Baltimore and Ohio Railroad owns numerous spurs and sidings east of and adjacent to the 

EKCO plant that are used for the storage of rail cars and track maintenance vehicles. 

1.2.2 Facility History 

A summary of the history of the EKCO facility is presented in Table 1-1. In the 1940s, the 

EKCO facility manufactured aluminum and stainless steel cookware. By 1951, with the 

United States becoming involved in the Korean Conflict, the plant began manufacturing 

90-mm and 105-mm shell casings for the military. The resulting increase in production 

necessitated the drilling of two production wells at the facility (W-1 and W-2, as shown in 

Figure 1-2). In 1953, a sewer was constructed that carried the plant waste to a discharge 

point along Newman Creek. At approximately the same time, a surface impoundment was 

constructed along the northern property boundary adjacent to Newman Creek. Sludge from 

waste treatment was discharged to the surface impoundment. 

During 1954, EKCO began coating cookware manufactured at the facility. Chlorinated 

solvents [primarily trichloroethene (TCE) and 1,1,1-trichloroethane (1,1,1-TCA)] were used 

to clean the products prior to coating, although these solvents were never used by EKCO 

at the same time. Between 1954 and 1964, EKCO used TCE for cleaning parts; EKCO 

changed its process solvent to 1, 1,1-TCA in 1964 and has used TCA since then . 

In 1965, American Home Products Corporaton (AHPC) acquired EKCO. Porcelain and 

Teflon coating units were installed at the EKCO facility in 1967. In 1969, with the 

q:\ekco\scctltxt.rev 1-3 November 23, 1994 
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I TABLE 1-1 

t EKCO FACILITY HISTORY 

I 
Date EKCO Site History 

Ca 1929-32 First recorded activities at facility. Property is owned by Standard Oil Company. 

Ca 1929-42 Fort Pitt/Massillon Bridge Works - Manufacture of iron and steel bridges and 

I structural iron. 

1945 Manufacturing Aluminum and stainless steel cookware. 

I 1950 Production wells W-1 and W-2 were installed and put into service to produce water 
for plant activities. Well W-1 has been used continuously since then, and well W-2 
was used until it was taken out of service in the late 1970s. 

I 1951 The plant began with the U.S. involvement in the Korean conflict manufacturing 90-
mm and 105-mm shell casings for the military. This increase in production 
necessitates the drilling of two production wells (W-1 and W-2). 

I 1953 A surface impoundment was constructed along the northern property boundary 
adjacent to Newman Creek, Sludge frame waste treatment was discharged to it. 
Began copper-plating cookware, used primarily TCE or 1,1,1-TCA to clean cookware. 

I 1964 Stopped using TCE; 1,1,1-TCA was used in its place. 

1965 AHPC acquired EKCO Housewares. 

I 
1967 Installation of porcelain and teflon coating units. 

1969 Surface impoundment meets newly formed NPDES regulations and permits. 

I 
March 1986 The air stripper system was installed and put into service. 

July 1974 NPDES Permit No. C-3094BD was issued to EKCO. 

1977 EKCO discontinued the manufacturing of aluminum and porcelain cookware and the 

I use of the lagoon ceased. 

1978 All copper plating operations ended; the principal manufactured products were 
pressed and coated nonstick bakeware. -

I 1979-1980 The only major documented solvent spill to date at the facility was recorded; neither 
the exact location nor the extent of the spill was documented. 

I 1980 The surface impoundments was reactivated under the existing NPDES permit and 
received housing alkaline degreaser filter water. 

March 1984 In applying for a renewal of their NPDES permit, the plant was required to analyze 

I on-site well water for VOCs, this analysis indicated the presence of 1,1,1-TCA and 
TCE. 

June 1984 All discharges to lagoon ceased. 

I 1984 AHPC sold EKCO Housewares to the EKCO Group. 

May 1992 EKCO reported a 330-gallon 1,1,1-TCA spill to EPA. EKCO removed 50 tons of soil 

.. from the area of the solvent release . 

Present EKCO continues to manufacture pressed and coated nonstick bakeware. A silicon-
based compound is presently used to coat the bakeware to create the nonstick surface. 

I 
I 

t:\warwick\EKCO.rpl\1-1.TAB 1-4 29 July 1994 
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development of the National Pollutant Discharge Elimination System (NPDES) and its 

attendant regulations and permit requirements, a permit was issued by the State of Ohio for 

the surface impoundment to discharge waste products associated with plant activities. The 

waste products permitted for discharge included: 

• Deionizers from copper coating operations (hydrochloric acid and sodium 
hydroxide). 

• Washings and waste material from manufacturing porcelain-Teflon coated 
aluminum cookware (aluminum frit, various pigments: inorganic oxides of 
lead, cadmium, selenium, and cobalt). 

• Alkaline washer fluids to clean aluminum cookware. 

In July 1994, NPDES Permit No. C-3094BD was issued to the EKCO facility. As the 1970s 

progressed, EKCO discontinued the manufacturing of aluminum and porcelain cookware. 

Use of the surface impoundment ceased in 1977. By the end of 1978, all copper coating 

operations had ended and the principal products manufactured at the facility became 

pressed and coated nonstick bakeware. 

There have been only two documented solvent releases at the facility. Correspondence 

between EKCO and the Ohio Environmental Protection Agency (OEPA) identified a 

solvent release that occurred between 1979 and 1980 in the vicinity of production well W-10 

(Figure 1-2). Neither the exact location nor the extent of the spill was documented. Well 

W-10 is located in a sump covered by a grate mounted flush with the plant floor, and the 

well head sump may receive floor drainage. In May 1992, EKCO reported to EPA a release 

of 330 gallons of 1, 1,1-TCA in an area northwest of the plant. In response, 50 tons of soil 

w~re excavated in the presence of an OEP A representative. The soil was containerized and 

transported to the Enviro Safe Services of Ohio, Inc. hazardous waste landfill in Toledo, 

Ohio . 

The surface impoundment was reactivated in 1980 under the existing NPDES permit and 

received alkaline degreaser filter water until mid-1984. In 1984 the facility was acquired by 

q: \ekco\sectl txt. rev 1-6 November 23. 1994 
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the EKCO Group, Inc .. In March 1984, when the plant applied for a renewal of its NPDES 

permit, analysis of on-site well water for VOCs was required. The analysis indicated the 

presence of 1, 1,1-TCA and TCE. This discovery resulted in subsequent investigations at 

EKCO. These investigative activities are described in Subsection 1.3 of this report. The 

EKCO facility continues to manufacture pressed and coated nonstick bakeware. A silicone­

based compound is p:t:esently used to coat the bakeware to create the nonstick surface. 

1.3 SITE HYDROGEOLOGY 

The EKCO facility is situated on the western flank of a glacial valley that extends to the 

north and south and was carved from Pennsylvanian age sedimentary rocks during 

Pleistocene glaciation. The majority of the EKCO facility is generally flat except for the 

northern border of the facility which slopes steeply toward Newman Creek. Surface water 

runoff at the facility discharges to Newman Creek by two pathways: in the northern part of 

the facility it flows directly into Newman Creek, and surface water discharge for the rest of 

the facility is routed through the storm sewer system, which discharges into Newman Creek 

through Outfall No. 001 located just east of the Baltimore and Ohio Railroad tracks. 

Figure 1-3 shows the monitor well locations and some important site features. 

Prior to the construction of the facility in 1945, a cover of fill material was used to level the 

natural glacially-formed topography at the building site. Beneath the fill, the glacially 

deposited sediments form a thin veneer 15 to 30 feet thick in the western portion of the site 

where the depth to bedrock is shallow. The sediments infill the glacial valley to the east, 

reaching a maximum on-site thickness of approximately 110 feet at the eastern property 

boundary. Further off-site to the east, these unconsolidated sediments reach thicknesses 

exceeding 252 feet . 

Figures 1-4 and 1-5 show generalized geologic cross-sections for the stratigraphic units in 

the area of the site. These cross-sections show that two unconsolidated sand units exist 

on-site -- the shallow and intermediate units. Off-site, a third deep sand and gravel unit 

q: \ekco\scctl txt. rev 1-7 November 23, 1994 
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exists further to the east. These unconsolidated sand units are typically separated by silt and 

clay units. In general, the shallow, intermediate and deP sand units act as the primary 
1\ 

medium for groundwater flow and the low permeable silt and clay units act as barriers to 

groundwater flow; however, variations in the permeability occur locally. North of well I-2 

the silt and clay layer between the shallow and intermediate unit pinches out. In this area 

the shallow and intermediate units are hydraulically connected to each other. 

The bedrock at the site consists of a relatively thick sandstone unit which is both overlain 

and underlain by layers of shale and argillaceous sandstone. The sandstone unit has a 

relatively high permeability and is the primary bedrock water bearing unit at the site. The 

layers of shale and argillaceous sandstone have a relatively low permeability and generally 

act as barriers to groundwater flow. 

There are five groundwater production wells in the area of the site, which have an effect on 

the local groundwater flow system. EKCO uses two sandstone bedrock production wells W -1 

and W-10 pumping at a total of approximately 600 gpm to provide water for the 

manufacturing facility. Ohio Water Service (OWS) pumps three production wells (OWS-1,-

1 and -3) intermittently from the deep sand and gravel unit at a total of up to 2,800 gpm to 

provide water for the City of Massillon. The OWS production wells are located 

approximately 2,000 feet northeast of the EKCO facility in the deep sand and gravel glacial 

valley. 

Groundwater contour maps for the shallow and intermediate units are presented on Figures 

1-6 and 1-7. The figures show that the groundwater in these two units flows toward the 

production wells W-1 and W-10. Figure 1-5 shows that the shallow unit is dewatered 

beneath a large portion of the site, and the cross-sections (Figures 1-4 and 1-5) show that 

the intermediate unit only exists beneath the eastern portion of the site in the area of wells 

(1-4 and I-7. The shallow and intermediate units have been grouped together for the risk 

assessment evaluation because of several similar characteristics. Groundwater yield is not 

sufficient to support drinking water use from either of these units (See Appendix C). They 
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only exist in saturated conditions beneath a small portion of site, and geologic logs from 

the northern portion of the site indicate that these units are hydraulically connected in some 

areas. 

A bedrock groundwater contour map is presented in Figure 1-8 and shows that a significant 

bedrock drawdown cone exists beneath the entire EKCO site. This drawdown cone is 

induced by the pumping ofEKCO production wells W-1 and W-10. The water from these 

two production wells is treated by an on-site air stripper system. Off-site residential wells 

obtain drinking water either from the sandstone bedrock or the deep glacial sand and gravel 

aquifer. 

Packer testing activities conducted during the RCRA Feasibility Investigation (RFI) 

indicated that some of the bedrock wells may have had leaking casings, allowing 

groundwater to flow through the well annulus f61m the shallow overburden to the sandstone 

bedrock. The casings for bedrock wells R-1, R-2, R-3, W-1, W-2 and W-10 were sealed 

during Interim Remedial Measure (IRM) activities conducted in April 1994 (WESTON, 

1994). 

In summary, the risk assessment will evaluate groundwater as two distinct water-bearing 

zones at the site; the Upper Unit and the Lower Unit. Groundwater within the Upper Unit 

typically occurs under unconfined or semiconfined conditions and is represented by shallow 

and intermediate well data. The general direction of groundwater flow in the Upper Unit 

is toward wells W-1 and W-10. Groundwater within the Lower Unit is typically semi­

confined by overlying shale and is represented by on-site bedrock well data. The direction 

of groundwater flow in the Lower Unit is also toward wells W-1 and W-10. 
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Data Evaluation (Section 2) presents an evaluation and summary of the 
chemicals detected in the groundwater units at the EKCO facility. This 
characterization is comprised of three principal technical elements: 

• The evaluation of groundwater data used in the human health risk 
assessment. 

• The selection and identification of chemicals of potential concern for 
which human health risks were assessed. 

• Comparison of the concentrations for the chemicals of potential 
concern with applicable or relevant and appropriate requirements 
(ARARs) such as MCLs. 

The Exposure Assessment (Section 3) presents the pathways by which the 
hypothetical on-site future resident (child and adult) could come in contact 
with the chemicals of potential concern, the exposure algorithms and input 
assumptions used, and the calculated exposure concentrations and estimated 
daily intakes (doses). Guidance for estimating the reasonable maximum 
exposure (RME) was obtained from EPA (1989). 

The Toxicity Assessment (Section 4) presents a discussion of the carcinogenic 
and noncarcinogenic toxicity criteria used to evaluate pathway specific human 
health risk. 

The Risk Characterization (Section 5) summarizes and discusses the risk 
results. This section will present the risk summary tables. 

The Uncertainty Analysis (Section 6) discusses those chemical/pathway specific 
risks that had the greatest influence on total risk and the magnitude of over­
or underestimation of risk that occurred as a result of the assumptions used 
in the risk assessment. Also included in this section is a discussion of central 
tendency exposures (EPA, 1992) . 

Appendices present (A) the raw data, (B) the exposure dose and risk 
calculations, (C) groundwater data analysis issues, and (D) WESTON 
responses to EPA Region V comments on the draft risk assessment. 

1-16 NovCDlber 23, !994 
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2.1 APPROACH 

SECTION 2 

DATA EVALUATION 

The objectives of the data evaluation process were to review and summarize the analytical 

data for each of the groundwater units examined in the risk assessment in order to select 

chemicals of potential concern and develop exposure point concentrations. Only on-site well 

locations were evaluated since only future on-site uses were assessed (see Section 3). 

Moreover, only volatile organic chemical (VOC) data for the on-site wells were assessed, 

as requested by EPA (1994a). 

2.1.1 U:g:ger Unit 

The upper (shallow /intermediate) groundwater unit was characterized using data from 

sampling events in 1988, 1991, and 1992 for the following wells (analytical data is contained 

in Appendix A): 

• S-4, S-7 (note: no 1988 data available for S-4) 
• D-4-30 
• L-1, L-2, L-4, L-5 (L-3, background) 
• 1-2, 1-4, 1-5, 1-7 

Wells 1-8, 1-9, 1-11, 1-12, 1-13, R-12, S-11 and S-12 were at off-site locations and therefore 

were not evaluated. 

2.1.2 Lower Unit 

Data from the lower (bedrock) groundwater unit were evaluated using currently available 

post-Interim Remedial Measures (post-IRM) data (Spring, 1994) for the following on-site 

wells: 

• R-1 R-2 R-3 R-5 W-1 W-10 ' ' ' , , 
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Bedrock well data from the years prior to interim remediation were not evaluated since 

these data no longer represent baseline conditions. Prior to retrofitting, the R-well data 

represented a combination of the overburden and bedrock groundwater. Retrofitting 

prevented mixing of the overburden and bedrock groundwater. 

2.2 DATA EVALUATION PROCESS 

The following guidelines for data evaluation were used to produce the data summaries for 

each groundwater unit. These approaches are consistent with current U.S. EPA guidelines 

(U.S. EPA, 1989). 

• If a chemical was not positively identified in any sample from a given 
medium, either because it was not found at a concentration exceeding the 
sample detection limit or due to blank contamination, it was not addressed for 
that medium. 

• 

• 

• 

• 

All "J"-qualified data (i.e., estimated concentrations) were used in the 
quantitative analysis in the same manner as unqualified positive data. 

If a chemical was reported as a non-detect in a particular sample, but was 
detected in the medium as a whole, one-half of the sample quantitation limit 
was used as a "proxy" concentration for the chemical in that sample when 
calculating the mean and 95% upper confidence limit (UCL) concentrations. 

Duplicate sample results from the same sampling round were treated as one 
data point in summarizing the analytical results. Positive duplicate values 
were averaged to obtain the single data point; however, if the chemical was 
detected in one of the duplicates but not the other, the detected concentration 
was used. 

If a chemical was detected in an investigative sample and was also detected 
in a field, trip, or laboratory blank associated with that sample, then the 
sample concentration was considered to be positive only if it exceeded 5 times 
the blank concentration (or 10 times for the common laboratory contaminants . 
acetone, methylene chloride, toluene, and 2-butanone ). 

• For the shallow groundwater unit, results for the same well from different 
sampling rounds were treated as distinct data points. 

Tables 2-1 and 2-2 present data summaries for the upper and lower units, respectively. 

These summaries include the frequency of detection, the range of detected concentrations, ' 

the arithmetic mean concentration, and the 95 percent UCL of the mean. 
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Acetone 

Benzene 

2-Butanone 

Caibon disulfide 

Chloroetbane 

Chloroform 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene (total} 

Ethylbeuzene 

A~~- ...... 

Tetrachloroethene 

Toluene 

1,1,1-Trichloroethane 

1,1~':" •L 

Trichloroethene 

Vinyl chloride 

Xylenes (total) 

Table 2-1 

Data Summary for the Shallow Groundwater Unit 
EKCO Housewares 

Massillon, Ohio 
(All Concentrations in p.g/L) 

3 I 32 4.4- 17 3.27 4.25 

2132 0.15-4 1.1 1.45 

1 I 32 2.6 2.22 2.6 

2/32 1- 1.1 1.12 1.1 

3/32 2-6.4 2.51 3.19 

3 I 32 1- 10 1.4 1.99 

27132 1- 2,200 279 451 

4/32 3.7- 73 5 9.24 

15/32 1.5- 1,900 109 220 

18/32 1-480 61.4 93.7 

3 I 32 0.22- 3 1.08 1.41 

1132 7 2.27 2.92 

4132 0.86-55 4.29 7.71 

s 132 0.25- 130 5.77 12.6 

18/32 2.5-52,000 2,490 5,380 

3/32 7.4- 140 7.58 15.6 

23/32 1- 220,000 10,100 22,300 

12132 4- 150 18.2 28.4 

2 I 22 1.4-5 1.19 1.56 

• Calculated using "proxy" concentrations for nondetects equal to 112 of the sample reporting limit. 
b U.S. EPA Maximum Contaminant Level (MCL) (U.S. EPA, 1994b). 
• Value is for cis isomer. (MCL for trans isomer is 100 llgiL.) 
NE -An MCL has not been established for this compound. 

2-3 

4.25 NE 

1.45 5 

2.6 NE 

1.1 NE 

3.19 NE 

1.99 100 

451 NE 

9.24 5 

220 7 

93.7 7(J 

1.41 700 

2.92 NE 

7.71 5 

12.6 1,000 

5,380 200 

15.6 5 

22,300 5 

28.4 2 

1.56 10,000 
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TABLE 2-2 

DATA SUMMARY FOR THE BEDROCK GROUNDWATER UNIT 
EKCO HOUSEWARES 
MASSILLON, OHIO 

(All Concentrations in p.g/L) 

Con~entratio~~ 

2-150 102 

1-56 13.4 31.3 

4-260 59.0 142 

5-1,200 216 613 

5-430 98.7 234 

Vinyl chloride 2/6 3.3- 15 3.38 8.15 

• Calculated using "proxy" concentrations for nondetects equal to 1/2 of the sample reporting limit. 
'U.S. EPA Maximum Contaminant Level (MCL) (U.S. EPA, 1994b). 
• Value is for cis isomer. (MCL for trans isomer is 100 p.g/L.) 
NE - An MCL has not been established for this compound. 
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2.3 CHEMICALS OF POTENTIAL CONCERN 

The chemicals of potential concern in a risk assessment are those chemicals that are 

potentially site-related and whose data are of sufficient quality for use in the quantitative 

analysis. The VOC data for the wells and sampling events listed in Subsection 2.1 were 

evaluated and summarized according to the guidelines described hi Subsection 2.2 above. 

All VOCs that were positively identified in each groundwater unit after the data evaluation 

were included as chemicals of potential concern for that unit. Well L-3 served as a 

background well for the study; however, no VOCs were detected in this well during the 

1988, 1991, and 1992 sampling events. Tables 2-1 and 2-2 present the chemicals of potential 

concern for the upper and lower groundwater units, respectively. 

2.4 EXPOSURE POINT CONCENTRATIONS 

The exposure point concentration is the concentration of a chemical to which a receptor is 

expected to be exposed. The exposure point concentration for each chemical of concern in 

each groundwater unit was calculated as the lower of either the maximum detected 

concentration or the 95% UCL of the arithmetic mean concentration. The 95% UCL was 

calculated according to the following standard equation (Mendenhall and Sincich, 1988): 

95% UCL = Y + t •• o.os [;., l 
where: 

y= 
ta=O.OS = 

s = 
n= 

sample mean 
student's t-statistic based on (n-1) degrees of freedom 
sample standard deviation 
sample size 

Exposure point concentrations for the chemicals of potential concern in each groundwater 

unit are listed in Tables 2-1 and 2-2 . 
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SECTION 3 

EXPOSURE ASSESSMENT 

The purpose of the exposure assessment is to estimate the magnitude of human exposure 

to the chemicals of potential concern at the EKCO facility. The results of the exposure 

assessment are combined with chemical-specific toxicity information to quantitatively 

estimate the human health risks associated with chemical exposure (EPA, 1989a). 

The identification of actual or potential pathways through which human receptors could be 

exposed to chemicals in the groundwater at the EKCO facility consists of an evaluation of 

the contaminated environmental media and a characterization of the potentially exposed 

populations. After the exposure pathways have been identified, daily intakes (doses) of the 

chemicals of potential concern can be quantified using standard exposure algorithms (EPA, 

1989a). 

3.1 PATHWAYS OF EXPOSURE 

An exposure pathway generally consists of four elements: (1) a source and mechanism of 

contaminant release, (2) a retention or transport medium, (3) a point of potential human 

contact with the contaminated medium (referred to as the exposure point), and (4) an 

exposure route (i.e., ingestion, inhalation, or dermal contact) at the exposure point (EPA, 

1989a). 

3.1.1 Contaminant Sources and Miuation 

Site investigations at the EKCO facility have confirmed the presence of VOCs in two water 

bearing units: the upper (shallow/intermediate) unit and the lower (bedrock) unit. 

Groundwater within the upper unit typically occurs under unconfined to semiconfined 

conditions; groundwater flow in this unit is toward wells W-1 and W-10. Groundwater in 

the lower unit is semi-confined by overlying shale; the direction of groundwater flow in this 

unit is also toward wells W-1 and W-10. 
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Chemicals detected in these groundwater units could migrate off site or persist on site. 

The migration of -chemicals in groundwater is generally slower than groundwater migration 

itself, due to retardation of chemical movement resulting from adsorption to soils. This 

effect may be negligible for highly mobile chemicals (low adsorption potential) but could 

be extremely significant for the relatively immobile chemicals (high adsorption potential). 

In addition, chemicals disperse laterally as they are transported downgradient, resulting in 

dilution as contaminated water mixes with laterally adjacent, less contaminated water. 

Chemicals in the groundwater could be transported into the air through volatilization or 

within the groundwater into off-site downgradient areas. Chemicals in groundwater can 

volatilize to the soil pore spaces and reach the surface of the soil and the surrounding air 

by diffusion. Volatilization from a water table aquifer is affected by depth to the water 

table and the moisture content of the unsaturated soil column. Volatilization from 

groundwater is most rapid if the water table is shallow. At the EKCO facility, the top of 

shallow groundwater unit averages about 15 feet below land surface. Volatilization to the 

surface from this aquifer is not expected because the distance to the land surface would 

greatly limit diffusion. In addition, rain and other precipitation events on the surface would 

result in water percolation downward through the soil. As water infiltrated through the soil, 

any chemicals in the air-filled soil pore spaces would become solubilized and be transported 

downward with the leachate back to the groundwater. However, if on-site groundwater were 

pumped to the surface for use, chemicals could volatilize directly to the air. Contaminated 

groundwater used as a domestic or nondomestic water supply could result in a significant 

loss of contaminants through volatilization to the atmosphere. Through agitation, heating, 

or other mechanical handling, VOCs would be expected to volatilize rapidly. Fate processes 

other than adsorption, dispersion, and volatilization (e.g., bioaccumulation, biodegradation, 

photodegradation) are expected to be insignificant in groundwater. 

3.1.2 Receptors and Exposure Routes 

The primary exposure pathway at the EKCO facility is the groundwater pathway. The 

EKCO facility is an operating manufacturing facility that produces nonstick bakeware. The 
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area surrounding the facility is largely urban and industrial, although land to the northwest 

is more rural with a large proportion of open space. Ohio Water Service (OWS) production I 
wells are located 2,000 feet northeast of the EKCO property and are screened in the deep 

sand and gravel glacial valley. These wells provide water to the City of Massillon, Ohio. 
/) 

/.. 9 ) 
ci/'V 

Currently, groundwater on the EKCO property is used for production purposes at the/ ~fJJ'-
facility. Workers at the site do not use (or plan to use in the future) this water for drinking 

or showering purposes. Presently, groundwater at the facility is pumped, air-stripped and 
>pl'v-t 

then used for non-contact cooling. Therefore, workers are not exposed ~mpacted 

groundwater, and were not evaluated in this risk assessment. Groundwater in the upper unit 

flows toward the production wells. Due to the operation of these wells, the shallow unit is 

dewatered beneath a large portion of the property. An intermediate unit exists only beneath 

the eastern portion of the property. A significant bedrock drawdown cone induced by the ? ~ _., 
,...- ~ ~ 

pumping of these production wells exists beneath the facility. Based on the current status ~c...k­
~-t:s 

of the EKCO facility, the only individuals expectedto be exposed to site chemicals would .-J.+~" • 

be future on-site residents who use groundwater as their primary water supply. 

In this risk assessment, on-site wells were evaluated for groundwater use by hypothetical 

future residents, assuming shutdown of the production wells and unrestricted future use of 

the property. Future residential exposure was evaluated for an adult and a small child (1-6 

years) based on the fact that although the majority of a lifetime is spent as an adult, children 

are most sensitive to the effects of chemical exposure. Both shallow and bedrock well data 

were used to evaluate risks from drinking water ingestion, noningestion household uses 

(inhalation of and dermal contact with VOCs in tap water) and home garden watering uses 

(i.e., irrigation) by on-site future residents. It is noted that the upper unit has a very low-to­

negligible probability as drinking water sources, since the yield from these units is not 

sufficient to support drinking water use (see Appendix C). Moreover, current off-site 

residences obtain drinking water from the bedrock or deep glacial sand and gravel aquifers. 

This issue is discussed in the Uncertainty Analysis (Section 6) . 
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3.2 QUANTIFICATION OF EXPOSURE 

The degree of receptor exposure that occurs through each exposure pathway is determined 

by behavioral, chemical, and physiological factors. Behavioral factors affecting exposure 

would include the amount of time spent on site, the activities engaged in while on site, and 

the amount and type of clothing worn. Chemical factors affecting the degree of exposure 

would include the extent to which a chemical is absorbed through the skin (i.e., the 

absorption efficiency) or is volatilized to the air. Physiological factors affecting exposure 

would include the ability of the body to metabolize and eliminate the chemical(s). To 

quantify exposures in the risk assessment process, it is necessary to make assumptions 

concerning these factors in the absence of specific, detailed information. These assumptions 

are represented by a series of exposure parameters that quantify the magnitude, frequency, 

and duration of the exposure. 

EPA has developed exposure algorithms for use in calculating chemical intakes (or doses) 

through specific exposure pathways and routes (EPA, 1989a). These algorithms combine 

the chemical exposure point concentrations with pathway- and route-specific parameters to 

produce daily chemical intakes in terms of the milligrams of chemical taken into the body 

per kilogram of body weight per day (mg/kg-day). For the EKCO facility, daily chemical 

intakes were calculated separately for carcinogenic and noncarcinogenic health effects under 

reasonable maximum exposure (RME) conditions, in accordance with EPA guidance (EPA, 

1989a). The RME is the highest exposure that is reasonably expected to occur at a site. 

The following paragraphs discuss the exposure algorithms that were used to calculate 

chemical intakes in this study. 
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3.2.1 Groundwater ln&estion 

Daily chemical intakes through groundwater ingestion for adults and children were 

calculated using the equation shown in Table 3-1. The values for the groundwater ingestion 

exposure parameters that were used are also shown in Table 3-1. 

The ingestion rate for potable water is established at 2 L/day for an adult (EPA, 1991a) and 

1 L/day for a child (EPA, 1989a; 1989b) for a residential land use. These amounts include 

water consumed in the form of other beverages and the ingestion of foods prepared in or 

with water. 

The exposure frequency (EF) for the potential resident (i.e., 350 days/year), is the 

recommended residential exposure frequency (EPA, 1991a). This value assumes that 15 

days per year are spent away from home. 

The exposure duration (ED) for an adult resident was assumed to be a maximum of 24 

years. The ED for the child resident was assumed to be a maximum of 6 years. These 

values are based on the 90th percentile total number of years (i.e., 30) at one residence 

(EPA, 1989a), assuming conservatively that the initial 6 years of exposure occur during early 

childhood when the sensitivity to chemical exposure is the greatest. 

The value for body weight is the average body weight over the exposure period. An average 

body weight is used because when combined with other variable values in the intake 

equation, it is believed to result in the reasonable maximum exposure. Incorporating a 

higher body weight with the same intake rate would result in lower exposure than the 

reasonable maximum. In addition, using an average body weight rather than a reasonable 

maximum is recommended because the available toxicity values are based on average body 

weight. The recommended average body weight for an 18- to 75-year old adult is 70 kg; the 

recommended average body weight for a 1- to 6-year-old child is 15 kg (EPA, 1991a) . 
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TABLE 3-1 

EXPOSURE ALGORITHM AND ASSUMPTIONS FOR POTENTIAL 
INGESTION OF CHEMICALS IN GROUNDWATER 

EKCO HOUSEWARES 
MASSILLON, OHIO 

EXPOSURE ALGORITHM 

Intake from Water Ingestion 
(mg/kg-day) = CWxiRxCFxEFxED 

BWxAT 

where: 

cw 
IR 
CF 
EF 
ED 
BW 
AT 

= 
= 
= 
= 
= 
= 
= 

Chemical concentration in water (p.g/Lt 
Water ingestion rate (L/day) 
Conversion factor (l0-3 mg/ p.g) 
Exposure frequency (days/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time (days) 

EXPOSURE ASSUMPTIONS b 

Rec~ptor· GrQup 

IR (L/day) 1 

CF 1E-3 

EF 350 

ED 6 

15 

AT-Noncancer (days) 2,190 

AT -Cancer (days) 25,550 

a See Tables 2-1 and 2-2 for chemical-specific exposure point concentrations. 
b Default exposure assumptions from U.S. EPA (1991a), unless indicated. 

2 

1E-3 

350 

24 

70 

8,760 

25,550 

c Based on 95th percentile time at one residence (U.S. EPA, 1989a), assuming 20% of time is as a child (6 years 
out of 30 years). 
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The averaging time (AT) is the period over which the exposure is averaged. For 

noncarcinogenic effects, AT is equal to the exposure duration (ED). For carcinogenic 

effects, AT is equal to the average lifetime for an individual in the U.S., which was assumed 

to be 70 years (EPA, 1991a). 

The estimated daily chemical intakes that result from groundwater ingestion are presented 

in Appendix B, Tables B-1 and B-5. 

3.2.2 Household Nonin2estion Uses of Groundwater (Inhalation of VOCs) 

Household water is used for noningestion purposes such as showering, dish washing, 

laundering, cooking, and bathing. Volatile contaminants in the water may enter the indoor 

air through these uses, exposing receptors to volatilized contaminants through inhalation. 

Table 3-2 presents the equation and exposure parameters used to calculate daily chemical 

doses via inhalation of volatiles from groundwater (upper and lower units). This equation 

contains a volatilization constant (K) which has an upper bound value of SE-01 L/m3
• The 

volatilization constant was derived by Andelman (as presented in EPA, 1991 b). It defines 

the relationship between the concentration of a contaminant in household water and the 

average concentration of the volatilized contaminant in household air. The constant is 

based on the following assumptions: 

• volume of water used by a hypothetical family of four is 720 L/ day; 

• volume of the hypothetical residential dwelling is 150,000 L; 

• air exchange rate is 0.25 m3 /hr; 

• an average of 50% of the chemical concentration m groundwater is 
transferred into household air from all water uses. 

According to EPA (199lb), VOCs are defined as organic chemicals with a molecular weight 

of less than 200 g/mol, and a Henry's Law Constant of greater than 1E-05 atm-m3/mol. 
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TABLE 3-2 
EXPOSURE ALGORITHM AND ASSUMPTIONS FOR POTENTIAL 

NONINGESTION (INHALATION) HOUSEHOLD USES OF GROUNDWATER 
EKCO HOUSEWARES 

MASSILLON, OHIO 

EXPOSURE ALGORITHM 

Inhalation from Household Water Use 
(mg/k-d) = 

CWxKxiRxEFxED 
BWxAT 

where: 
cw = 
K = 
m = 
CF = 
EF = 
ED = 
BW = 
AT = 

Chemical concentration in water (p.g/L )8 

Volatilization Factor (L/m3
) 

Daily indoor inhalation rate (m3 /day) 
Conversion factor (10"3 mg/ p.g) 
Exposure frequency (days/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time (days) 

EXPOSURE ASSUMPTIONSb 

IR (m3/dayY' 15 
CF (mg/p.g) 1E-3 

EF (days/year) 350 

ED (yearsY 6 

BW (kg) 15 

AT-Noncancer 2,190 

AT-Cancer (days) 25,550 

15 
lE-3 

350 

24 

70 

8,760 

25,550 

a See Tables 2-1 and 2-2 for chemical-specific exposure point concentrations for upper and lower units, 
respectively. 
b Default exposure assumptions from U.S. EPA (1991a), unless indicated. 
• Default values based on inhalation equation derived for household water use (EPA, 1991b). The constant K 
is actually unitless, but incorporate a conversion factor to estimate air concentration in mgjm3

• 

d Based on 95th percentile time at one residence (U.S. EPA, 1989a), assuming 20% of time is as a child (6 years 
out of 30 years) . 
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An inhalation rate (IR) of 15m3 /day has been found to represent a reasonable upperbound 

inhalation rate for daily indoor residential activities (EPA, 1991a). The values used for the 

remaining exposure parameters in the inhalation equation (i.e., EF, ED, BW, and AT) were 

discussed in Subsection 3.2.1. 

The estimated daily chemical intakes that result from inhalation of volatiles are presented 

in Appendix B, Tables B-3 and B-7. 

3.2.3 Dermal Absorption of VOCs While Showerina:/Bathin& 

For most contaminants, dermal contact with water during bathing or swimming will generally 
I 

pose less threat than direct consumption of water, since contact times are relatively brief 

and most chemicals do not readily penetrate the skin when present at dilute levels in water 

(EPA, 1989b ). In addition, VOCs have been shown to volatilize significantly during 

showering (Foster and Chrostowski, 1987). These observations suggest that the effective 

concentrations of VOCs in water available for dermal absorption will be relatively small 

(EPA, 1992). Nevertheless, the potential exposure by this pathway was estimated for future 

residential use. 

Table 3-3 presents the equation used to calculate daily chemical intake via dermal 

absorption while bathing. The exposure input parameters used are detailed below the table. 

The surface area for the adult represents 100% of the maximum surface area (23,000 cm2
) 

for the male (Table 8-3; EPA, 1992). For the child, the 95th percentile value for total 

surface area was used (8,760 cm2
) (Table 8-4; EPA 1992). It was assumed that both the 

child and adult shower once daily for 15 minutes giving an exposure time (ET) of 0.25 hours 

per day for 350 days per year (EPA, 1992). The permeability constant (Kp) defines the rate 

of movement of a waterborne chemical through the skin. Chemical-specific permeability 

constants for the chemicals of concern were obtained from EPA ( 1992), and are presented 

in Table 3-4 . 
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Where: 

Table 3-3 
Exposure Algorithm and Assumptions for Potential 

Dermal Absorption While Showering/Bathing 
Ekco Housewares 
Massillon, Ohio 

Dermal Absorption Dose 
from Surface Water 

(mg/kg-day) 

= CWxCFxSAxKpxETxEFxED 
BWxAT 

cw = Chemical concentration in surface water ( mg/L) 
CF = Conversion factor (10'3 L/cm?) 
SA = Skin surface area available for contact ( cm2

/ day) 
Kp = Dermal permeability constant (em/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (days) 

I Exposure Assumptions (child and adult on-site resident): 

I 
I 
I 
I 
I 
I 
I 

.. 
I 
I 

cw = 

SA 

Kp = 

ET = 

EF = 

ED = 

BW = 

AT 
= 

CORPLANOl \Q:\EKCO\TBL3-3 

95% UCL in upper and lower groundwater units. 

8,760 cm2/day for the child resident (EPA, 1994). 
23,000 cm2/day for the adult resident (EPA, 1994). 

Chemical specific (see Table 3-4). 

0.25 hr/day (EPA, 1994). 

350 days/year (EPA, 1989). 

6 yrs for the child resident (EPA, 1991). 
24 yrs for the adult resident (EPA, 1991). 

15 kg for the child (EPA, 1991). 
70 kg for the adult (EPA, 1991). 

Exposure duration (years) x 365 days/year for evaluating noncancer risk. 
70 years x 365 days/year for evaluating cancer risk. 
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The values used for the remaining exposure parameters in the dermal absorption equation 

(i.e., EF, ED, BW, and AT) were discussed in Subsection 3.2.1. 

The estimated daily chemical doses that result from dermal absorption from groundwater 

are presented in Appendix B, Tables B-2 and B-6. 

3.2.4 Consumption of Home-Grown Produce 

Exposure to site contaminants through the ingestion of garden vegetables and fruits irrigated 

with contaminated groundwater is a potential exposure route for future child and adult 

residents. This potential exposure route was evaluated for the shallow and bedrock 

groundwater units. Three general categories of garden produce were considered in this 

evaluation -· leafy vegetables (represented by lettuce), root vegetables (represented by 

carrots), and garden fruits (represented by tomatoes). The equation and assumptions used 

to estimate chemical intakes through the consumption of home-grown produce are presented 

in Table 3-5. 

EPA (199la) has recommended intake rates of 42 g/day for consumption of home·grown 

fruit and 80 g/ day for adult consumption of home-grown vegetables. These values have 

been adjusted to reflect the amount of home-grown produce typically consumed as a 

proportion of total consumption (i.e, 30% for fruits and 40% for vegetables). The total 

consumption of fruits and vegetables by a child (1-6 years) was assumed to be 60% of the 

total consumption of fruits and vegetables by an adult. This assumption is based on data 

collected by USDA on the national average consumption rates per day for lettuce, tomatoes, 

and carrots (Pao et al., 1982). 

For an adult, it was assumed that leafy vegetables and root vegetables comprise 45% and 

55% of the total vegetable consumption, respectively. For a child, it was assumed that leafy 

vegetables and root vegetables comprise 35% and 65% of the total vegetable consumption, 

respectively. These assumptions were based on tomato, carrot, and lettuce consumption 

data for 19- to 34-year-old (male) and 3- to 5-year·old (male and female) individuals (Pao 
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Table 3-4 

Dermal Permeability Coefficients for 
Chemicals of Concern at EKCO Housewares 

Chemical 

Acetone 

Benzene 

Carbon disulfide 

Chloroethane 

Chloroform 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene 

Ethylbenzene 

Methyl ethyl ketone 

4-Methyl-2-pentanone 

Tetrachloroethene 

Toluene 

1, 1,1-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylene (m) 

NA = Not available 
S = present in shallow unit 
B = present in bedrock unit 

Groundwater 
Unit 

s 
s 
s 
s 
s 

S,B 

s 
S,B 

S,B 

s 
s 
s 
s 
s 

S,B 

s 
S,B 

S,B 

s 

•Kp value obtained from Table 5-7 (EPA, 1992) 

CORPLAN01\Q:\EKCO\TBL3-4 

Kp• 
(cm/hr) 

NA 

2.1E-02 

2.4E-02 

B.OE-03 

8.9E-03 

8.9E-03 

5.3E-03 

1.6E-02 

l.OE-02 

7.4E-02 

l.lE-03 

3.3E-03 

4.8E-02 

4.5E-02 

1.7E-02 

8.4E-03 

1.6E-02 

7.3E-03 

S.OE-02 
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TABLE 3-5 
EXPOSURE ALGORITHM AND ASSUMPTIONS FOR 

POTENTIAL INGESTION OF CHEMICALS IN HOME-GROWN PRODUCE 
EKCO HOUSEWARES 

MASSILLON, OHIO 

EXPOSURE ALGORITHM 

Intake from Home-GrownProduce [ ( C1v X IR1) + ( Cgf X IRgf) + ( Crv X lRrv)] X EF X ED 
= ----------~--~~---=----------------

where: 
clv 
IR~v 
Cgr 
ffigr 
Crv 
IRrv 
EF 
ED 
BW 
AT 

(mg/kg-day) BW x AT 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

Chemical concentration in leafy vegetables (mg/kg)a 
Ingestion rate for leafy vegetables (kg/day) 
Chemical concentration in garden fruits (mg/kg)a 
Ingestion rate for garden fruits (kg/day) 
Chemical concentration in root vegetables (rng/kg)a 
Ingestion rate for root vegetables (kg/ day) 
Exposure frequency (days/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time (days) 

EXPOSURE ASSUMPTIONSb 

.... ··.·. -:-:·-:-·-·.·.·.·-::--· ·:··· .· ··.·· .... ·.·· .·.· ··.·.· .. ·. 

· · ge~ept9r Group 

Resident 

Cb.Ud Adult 

IR1v (kg/ day Y 0.017 0.036 

IRgr (kg/ day Y 0.025 0.042 

IRrv (kg/day)c 0.031 0.044 

EF (days/year) 350 350 

ED (years)d 6 24 

BW (kg) 15 70 

AT-Noncancer (days) 2,190 8,760 

AT -Cancer (days) 25,550 25,550 

a See Table 3-4 for calculation of chemical concentrations in fruits and vegetables. 
b Default exposure assumptions from U.S. EPA (1991b), unless indicated. 
c Based on U.S. EPA (1991b) and Pao, et al (1982). 
d Based on 95th percententile time at one residence (U.S. EPA, 1989a), assuming 20% of time is as a child (6 

years out of 30 years). 
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The values used for the remaining exposure parameters in the produce ingestion equation 

(i.e., EF, ED, BW, and AT) were discussed in Subsection 3.2.1. 

The estimated daily chemical intakes that result from ingestion of garden produce are 

presented in Appendix B. 

Concentrations of chemicals in garden produce were not measured. Rather, chemical 

concentrations in garden fruits and vegetables were estimated based on the assumption that 

the plants accumulate chemicals from soil that has been irrigated with contaminated 

groundwater from the shallow or bedrock units. 

The chemical concentrations in the edible plant portions were calculated as follows: 

where: 

Chemical Concentration _ CS x PUF 
in Produce (mg/kg} -

CS = Chemical concentration in soil (mg/kg). 
PUF = Plant uptake factor (unitless). 

The plant uptake factor relates the chemical concentration in the plant to the chemical 

concentration in the soil under equilibrium conditions. Although plants take up chemicals 

from the soil solution, uptake factors are generally derived for soil solids. To estimate the 

chemical concentration in soil resulting from waterings of gardens, the shallow groundwater 

chemical concentration was multiplied by the . chemical-specific soil-water partition 

coefficient (~). The soil-water partition coefficient relates the chemical concentration 

adsorbed to the solid phase to the chemical concentration in the soil solution. If a ~ value 

was not available for a chemical, it was estimated from the organic-carbon partition 

coefficient (Kac) and the soil organic carbon content (foe). The concentrations of VOCs in 

groundwater were assumed to remain constant over time; loss of VOCs due to volatilization 

to the atmosphere was not considered in estimating soil concentrations. 
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Two approaches were used to determine plant uptake factors. One approach was used for 

leafy vegetables and garden fruits, and the other was used for root vegetables. These 

approaches are discussed below. 

3.2.3.1 Uptake Factors for Leafy Vegetables and Garden Fruits 

The uptake factors for VOCs in leafy vegetables and garden fruits were derived from the 

octanol-water partition coefficient for each chemical, applying the following relationship 

from Travis and Arms (1988): 

log B = 1.588 - 0.578 log Kow 
where: 

B = Bioconcentration factor for vegetation: the ratio of the chemical 
concentration in above-ground plant parts (mg chemical per kg of dry 
plant) to the chemical concentration in soil (mg chemical per kg of dry 
soil). 

Log Kow = Log of the octanol-water partition coefficient. 

The uptake factor was then calculated by multiplying B by the percent dry weight of the 

plant: 

PUF = B x %Dry Weight 

Since vegetable/fruit ingestion rates are expressed in terms of wet plant weight, chemical 

concentrations calculated using the Travis and Arms equation must be converted from a dry 

weight to a wet weight basis using the plant moisture content. Leafy vegetables and garden 

fruits typically have a water content of 95 to 96 percent (Baes et al., 1984). A water content 

of 95 percent was used in this analysis, which is equivalent to 5 percent dry weight (0.05). 

It is important to note that the Travis and Arms equation is based on data for 29 chemicals, 

each with a log Kow value falling in the range from 1.15 to 6.89; the use of this equation may 

be inappropriate for chemicals with values that fall outside this range . 
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3.2.3.2 Uptake Factors for Root Vegetables 

Uptake factors for root vegetables were derived based on the work of Briggs et al. (1982). 

Briggs studied the uptake of organic chemicals from solution by barley shoots and 

established the following relationship between the root concentration factor (RCF) and the 

~ for the organics tested: 

log (RCF- 0.82) = 0.77log 1<aw- 1.52 

where: 

RCF = 
Croat = 
csoln = 

CrocJCsoln 
Chemical concentration in the root (mg/kg). 
Chemical concentration in solution (mg/L). 

The chemical distribution in the soil and water phases can be described as: 

The plant uptake factor for root vegetables (R UF) for each compound can be determined 

from the RCF, given the following relationship: 

RUF = Croa./ Caoln 
C soil/ C soln 

croa. 
--- = 

where: 

Croa. = 

csoil = 

Csoln = 

Kac = 

foe = 

RCF = 

q:IEKCO\sed3txt.rev 

Concentration in root (mg/kg). 

Concentration in soil (mg/kg). 

Concentration in solution (mg/L). 

Organic carbon partition coefficient. 

Fraction of organic carbon in soil. 

Root concentration factor, or the ratio of the root concentration to the 
solution concentration. 
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The estimated chemical concentrations in leafy vegetables, garden fruits, and root vegetables 

are presented in Tables 3-6 and 3-7, along with the chemical-specific parameters used in this 

derivation. 
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Chemical 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene 
(total) 

1,1,1-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Chloroethane 

Acetone 

1,2-Dichloroethane 

2-Butanone 

1,1,2-Trichloroethane 

Tetrachloroethene 

Toluene 

Ethylbenzene 
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Groundwate~ 

Concentration 
(1-lg/L) 

451 

220 

93.7 

5380 

22300 

28.4 

3.19 

4.25 

9.24 

2.6 

15.61 

7.71 

12.6 

1.41 

Table 3-6 

Estimation of Chemical Concentrations in Garden Produce 
Upper Unit 

Organic Root Vegetables 
Octanoi-Water carbon Soil-Water 

Partition Partition Partition 
Coerficient Coefficient Coefficient RCF Concentration 

(log K. .. ) (log K..) (K.s) (L/kg) (mg/kg) 

1.78 1.48 0.60 153 6.90E-01 

1.92 1.81 1.29 1.73 3.80E-01 

2.09 1.77 1.18 2.05 1.92E-01 

2.38 2.11 2.58 2.87 1.55E+01 

2.89 1.99 1.95 5.89 1.31E+02 

0.6 0.39 0.05 0.91 2.58E-02 

1.43 0.51 0.06 1.20 3.83E-03 

-0.24 -0.43 0.01 0.84 357E-03 

1.46 1.22 0.33 1.22 1.13E-02 

0.28 0.09 0.02 0.87 2.26E-04 

2.18 1.75 1.12 2.26 3.53E-02 

2.61 2.44 5.51 3.91 3.01E-02 

2.62 2.12 2.64 3.96 4.99E-01 

3.08 2.25 3.56 7.93 1.12E-03 

3-18 

Leafy Vegetables/Garden Fruits 

B PUF Concentration 
(mg/kg) 

3.62 0.18 4.94E-02 

3.01 0.15 4.27E-02 

2.40 0.12 1.32E-02 

1.63 0.08 1.13E+OO 

0.83 0.04 1.80E+OO 

17.43 0.87 1.21E-03 

5.77 0.29 5.96E-OS 

53.30 2.66 8.42E-OS 

5.55 0.28 8.51E-04 

26.68 1.33 8.53E-05 

2.13 0.11 1.87E-03 

1.20 0.06 2.55E-03 

1.18 0.06 t.97E-03 

0.64 0.03 1.61E-05 

JI/23/94 
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Table 3-6 

Estimation of Chemical Concentrations in Garden Produce 
Upper Unit 

Octanoi-Water 
Chemical Groundwater" Partition 

Concentration Coefficient 
(pg/L) (log K, .. ) 

Benzene 1.45 2.04 

Xylenes (total) 1.56 3.1 

Carbon disulfide 1.1 2.03 

Chloroform 1.99 1.94 

4-Methyl-2-pentanone 2.92 1.09 

• Exposure point concentrations for upper unit (See Table 2-1) 

K.s = K.,., x foe (f.,. assumed to be 0.02) 
log (RCF - 0.82) = (0.77 log K.,,.,) - 1.52 (Briggs, et al, 1982) 
log B = 1.588- (0.578 log K.,,.) (Travis and Arms, 1988) 
PUF = B x % dry weight 
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Organic Root Vegetables 
Carbon Soil-Water 

Partition Partition 
Coefficient Coefficient RCF Concentration 

(log K..) (K.s) (L/kg) (mgfkg) 

1.91 1.63 1.94 2.82&03 

2.81 12.91 8.18 1.28&03 

2.47 5.90 1.92 2.12&04 

1.64 0.87 1.76 3.51&03 

0.79 0.12 1.03 3.00E-03 

3-19 

Leafy Vegetables/Garden Fruits 

B PUF Concentration 
(rng/kg) 

2.56 0.13 3.02&04 

0.63 0.03 6.30&04 

2.60 0.13 8.43&04 

2.93 0.15 2.54&04 

9.08 0.45 1.63E-04 

11123/94 
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Table 3-7 

Estimation of Chemical Concentrations in Garden Produce 
Lower Unit 

Octanoi-Water 
Chemical Groundwater Partition 

Concentration• Coefficient• 
Jp_&[L) (l~K.,.,) 

1, 1-Dichloroethane 102 1.78 

1,1-Dichloroethene 31.3 1.92 

1,2-Dichloroethene 142 2.09 
(total) 

1,1,1-Trichloroethane 613 2.38 

Trichloroethene 234 2.89 

Vinyl chloride 8.15 0.6 

• Exposure point concentrations for lower unit (see Table 2-2). 
• Values from Montgomery and Welkom, 1991. 
Calculation Notes: 

K.t = I<.., x foe (foe assumed to be 0.02) 
log (RCF- 0.82) = (0.77 log I<.,,.) - 1.52 (Briggs, et at, 1982) 
log B = 1.588- (0.578 log K,,.) (Travis and Arms, 1988) 
PUF = B x %dry weight 

CORPLANOIIQ:IEKCOITBL3-7 

EKCO Housewares 
Massillon, Ohio 

Organic Root Vegetables 
Carbon Soil-Water 

Partition Partition 
Coefficient• Coerricient RCF Concentration 

(log K.,.) (l<.t) (L/kg) (mg/kg) 

1.48 0.60 1.53 1.55E-01 

1.81 1.29 1.73 5.40E-02 

1.77 1.18 2.05 2.92E-01 

2.11 2.58 2.87 1.76E+OO 

1.99 1.95 5.89 1.38E+OO 

0.39 0.05 0.91 7.40E-03 

3-20 

Leafy Vegetables/Garden Fruits 

B PUF Concentration 
(mg/kg) 

3.62 0.18 1.11E-02 

3.01 0.15 6.07E-03 

2.40 0.12 2.01E-02 

1.63 0.08 1.29E-01 

0.83 0.04 1.89E-02 

17.43 0.87 3.49E-04 

U/18/94 

.. 
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4.1 INTRODUCTION 

SECTION 4 

TOXICITY ASSESSMENT 

The purpose of this section of the report is to explain how the toxicity criteria for the 

chemicals evaluated for the EKCO site are derived and used in this baseline risk assessment. 

Toxicity criteria are applied to the estimated doses for the potentially exposed human 

calculated in Section 3 to determine potential adverse health effects. Human health criteria 

(cancer slope factors and reference doses) are developed and approved for most chemicals 

by the EPA, and are described in the Integrated Risk Information System (IRIS), an EPA 

computerized database (IRIS, 1994 ). If not available through IRIS, data was obtained from 

the Health Effects Assessment Summary Tables (HEAST; EPA, 1994). For some chemicals 

not listed in IRIS or HEAST, the criteria were obtained through the Environmental Criteria 

Assessment Office (ECAO), as recommended by EPA (1989) in their risk assessment 

guidance. 

In predicting potential human health risks, both cancer (carcinogenic) and noncancer 

(noncarcinogenic) health effects of a chemical must be considered. The potential for 

producing carcinogenic effects is limited to those substances shown to cause cancer in 

animals and/ or humans. Excessive exposure to all substances, carcinogens and 

noncarcinogens, can produce adverse noncarcinogenic effects. Therefore, cancer slope 

factors (CSFs) are developed for those chemicals of concern classified as carcinogens, and 

reference doses (RIDs) are developed to express the noncancer effects for all chemicals of 

concern selected regardless of its carcinogenic classification. 

Animal data are the most common source of toxicity information although human response 

data are preferred. In general, much higher doses of a chemical in animals are required to 

produce an equal toxic response in humans. General principles of extrapolation for 

carcinogens and noncarcinogens can be found in later subsections of this toxicity assessment. 

CORPLANOl \Q:\EKCO\SECI'4TXT.REV 4-1 11123/94 
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The toxicity of a chemical depends on the dose, route of administration, duration and 

frequency of exposure, and the species evaluated. The term "toxicity" is a property of the 

chemical that causes varying degrees of morphological and/ or biochemical tissue or organ 

damage as the dose increases. The lower a dose of chemical that produces a given adverse 

effect, the more toxic or potent the chemical is considered. Some chemicals may produce 

toxic effects ranging from respiratory/ skin irritation to lethality after a single (acute) high 

dose. However, acute exposures are not usually the main focus of concern in the baseline 

risk assessment. Exposure for a continuous period of months or years (chronic) at low 

exposure levels are potentially more significant from a human health viewpoint. 

The probability of occurrence and the severity of a chronic toxic effect also depend on the 

concentration of chemical present in various media (water, soil, air) as well as the amount 

that can be accumulated by a person (exposure dose) on or near the site. Chemicals are 

potentially capable of producing adverse effects through breathing (inhalation), ingestion by 

mouth (oral ingestion), or skin absorption (dermal contact). Some chemicals may produce 

toxicity only through one route. Others may cause toxicity through a combination of some 

or all routes. Consequently, each chemical is evaluated for toxicity by determining its 

potency through each exposure route. 

Last of all, a given species (e.g., mouse, rat, dog, human) may exhibit different types or 

degrees of toxicity to a given dose of a chemical. These qualitative and quantitative species 

differences in toxic response are related to genetic and other physiological factors such as 

rates and amounts of: 

• absorption by different routes. 
• distribution to various organs and tissues. 
• metabolism of the chemical by the liver. 
• excretion by the kidneys or lungs. 

Moreover, there may be interspecies differences in chemical sensitivity, i.e., the magnitude 

of damage to a given tissue or organ produced by the same amount of chemical may vary 

CORPLANOI\Q:\EKCOISECT4TXT.REV 4-2 11123/94 
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in different species. Finally, some chemicals may affect entirely different organ systems in 

different species. 

4.2 CARCINOGENS 

4.2.1 Classification of Chemicals Inducing Cancer - Weight of Evidence 

Carcinogens are evaluated in a two-phased approach by the EPA (Carcinogenic Risk 

Assessment Verification Endeavor; CRAVE). First, their weight of evidence for causing 

cancer is determined, and then their CSF is determined if sufficient data are available. Both 

human and animal cancer data are reviewed to determine the likelihood that a chemical is 

a human and/ or animal carcinogen. These weight of evidence classifications are 

summarized in Table 4-1. Specific EPA classifications for the cancer-causing contaminants 

of concern detected at the EKCO site are presented in Table 4-2. 

4.2.2 Potency of Cancer-Causing Chemicals 

Following weight of evidence classification, the potency of the chemical at which cancer is 

thought to occur in humans is calculated. The carcinogenic potency of a chemical is defined 

as that dose producing cancer over a lifetime of exposure by a given exposure route. A 

CSF is used to express this potency. 

CSFs are expressed either as risk per unit dose ([mg/kg-day]"1
) or risk per unit concentration 

([mg/L or mg/m3
]"

1
). They represent values that· quantitatively define the relationship 

between exposure dose and carcinogenic response for a given chemical. By definition, the 

CSF represents a plausible upper-bound estimate of the probability of a response per unit 

intake of a chemical during an entire average lifetime of exposure (70 years). The larger 

the CSF for a given carcinogen, the greater is the risk of cancer occurring at a specific . 

exposure level. CSFs may be developed from controlled studies in laboratory animals or 

epidemiologic studies in humans. The most valid data set is used to determine the CSF. 

If animal. data are used, a species is chosen that has the closest physiological response to 

humans. When no choice is obvious, the most sensitive species, or an average of several 

supportive data sets, is used. 

CORPLANOI \Q:\EKCO\SECT4TXT.REV 4-3 11123194 
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Human Evidence 

Sufficient 

Limited 

Inadequate 

No data 

No evidence 

Table 4-1 

EPA Categorization of Carcinogens 
Based on Human and Animal Evidence 

EPA Categorization of Carcinogens (EPA, 1986b) 

Animal Evidence 

Sufficient Limited Inadequate 

A A A 

Bl Bl Bl 

B2 c D 

B2 c D 

B2 c D 

Group A -Human carcinogen (sufficient evidence from epidemiological studies). 

No Data 

A 

Bl 

D 

D 

D 

Group Bl- Probable human carcinogen (at least limited evidence of carcinogenicity to humans). 

No 
Evidence 

A 

Bl 

D 

E 

E 

Group B2 - Probable human carcinogen (a combination of sufficient evidence in animals and inadequate data 
in humans). 

Group C - Possible human carcinogen (limited evidence in animals in the absence of human data). 

Group D - Not classified (inadequate animal and human data). 

GroupE - No evidence for carcinogenicity (no evidence for carcinogenicity in at least two adequate animal 
tests in different species, or in both epidemiological and animal studies). 

CORPLAN01\Q:\EKCO\T4-l 4-4 8/4/94 
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Table 4-2 

Oral and Inhalation Cancer Slope Factors 
EKCO Housewares 

Weight-of- Oral Slope 
Chemical Evidence Factor 

Classification (mBJkg-day) 

Benzene A 2.9B-02 

Chloroform B2 6.1B-03 

1,1-Dichloroethane c ND 

1,2-Dichloroethane B2 9.1B-02 

1,1-Dichloroethene c 6.0E-01 

Tetrachloroethene B2/C S.2B-02 

1,1,2-Trichloroethane c S.7B-02 

Trichloroethene 82/C l.lB-02 

Vinyl Chloride A 1.91!+00 

- Integrated Risk Information System IRIS 
HEAST 
ECAO 
ND 

- Health Effects Assessment Summary Tables 
- Environmental Criteria and Assessment Orrice 
- Not determined 

NA - Not available 

Massillon, Ohio 

Species/ Slope Factor Basis/ Inhalation 
Type of Cancer Source Slope Factor 

(mg/kg-day) 

human/leukemia occupational 2.9B-02 
exposure/IRIS 

rat/kidney 104-week drinking water 8.1B-02 
study/IRIS 

- -/IRIS ND 

rat/circulatory system gavage/IRIS 9.1B-02 

rat/adrenal gavage/IRIS 1.21!+00 

NA NA/I!CAO 2B-03 

mousefliver gavage/IRIS S.7B-02 

NA NA/I!CAO 6B-03 

rat/lung,liver 1000-day dietary 3.0E-01 
study/IIEAST 

.. .. .. .._ .. .. 

Species/ Slope Factor Basis/ 
Type of Cancer Source 

human/leukemia oral slope factor/lll!ASI' 

mouse/liver gavagefiii!AST 

- -/IRIS 

rat/circulatory system oral slope factor/III!AST 

mouse/kidney 12-month inhalation 
study/HI!AST 

NA NA/I!CAO 

mouse/liver oral slope factorflll!AST 

NA NA/I!CAO 

rat/liver 1-year inhalation 
study/III!AST 
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In animal studies designed to evaluate cancer-causing potential, relatively high doses of the 

chemical are usually administered daily for the lifetime of the animal (e.g., rat = 2 years). 

These daily doses are usually close to those producing noncarcinogenic toxicity. Cancer 

formation is more likely to be induced at these high doses in small groups of animals. 

Therefore, cancer effects occurring at higher animal doses must be extrapolated downward 

and consequently, the risk determined for a given carcinogen is likely to be a plausible 

upper limit. The actual (absolute) risk of cancer is unknown, but is likely to be considerably 

lower than the predicted (relative) risk, and may even be as low as zero (EPA, 1989). 

Moreover, in contrast to noncarcinogens, where it is believed that a safe dose exists below 

a threshold dose for toxicity, it is assumed that any dose of a carcinogen (however low) may 

cause changes in a single cell that could result in uncontrolled cell division, eventually 

leading to cancer. It has been argued that at low doses, cells may have the ability to 

detoxify carcinogens or repair chemical-induced cellular damage. Although it is important 

to recognize the possibility that some carcinogens may have a threshold for cancer-causing 

effects, it is assumed that no threshold exists when estimating cancer risk for humans. That 

is, it is conservatively assumed there is no dose of a carcinogen that is risk free. Figure 4-1 

illustrates the "no-threshold" concept for carcinogens. 

4.2.3 Route of Entcy Into The Body 

The carcinogenic potency of a substance depends on its route of entry into the body (e.g., 

ingestion, inhalation or dermal contact) and CSFs are, therefore, developed accordingly. 

In some cases, a carcinogen may produce tumors only at or near a specific route of entry 

(e.g., nasal passages) and may not be carcinogenic through other exposure routes. Table 4-2 

presents the CSFs by oral ingestion and inhalation for the carcinogens of concern at the 

EKCO facility. Dermal CSFs are presented in Table 4-4. 

4.2.3.1 Oral Ingestion Route 

Oral slope factors are used to evaluate the risk from exposure to potential carcinogens 

through oral exposure pathways such as the incidental ingestion of soil and sediment, and 

the ingestion of groundwater (drinking water). 

CORPLANOI\Q:\EKCO\SECf4TXT.REV 4-6 11123/94 
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4.2.3.2 Inhalation Route 

Inhalation slope factors are used to evaluate the risk from exposure to potential carcinogens 

through pathways such as the inhalation of volatile chemicals from groundwater while 

showering. In the absence of an inhalation slope factor, oral slope factors, if available for 

a chemical, were used. 

4.2.3.3 Dennal Absorption Route 

Dermal slope factors are not available from the EPA, but it is assumed that chemicals which 

are carcinogenic orally could potentially produce cancer through dermal exposure. In the 

absence of dermal slope factors, the oral slope factor is divided by an appropriate 

gastrointestinal (GI) absorption factor (EPA, 1989). The GI absorption factor adjusts the 

orally administered dose upward for the amount absorbed since dermal exposure doses are 

expressed as "absorbed" doses. Oral and inhalation doses are usually expressed as 

"administered" doses. 

Oral slope factors are normally developed from long-term studies where a substance is 

administered orally by gavage or diet to laboratory animals. Depending on the method and 

form in which the chemical is administered, the relative absorption of the chemical through 

the gastrointestinal tract (and therefore the relative absorption factor) may vary 

considerably. A conservative absorption factor of 80 percent for volatile organics was used. 

Metals, in general, tend to be poorly absorbed through the GI tract and therefore have the 

lowest absorption factor. The oral slope factor was divided by 0.8 (volatiles) to obtain the 

dermal slope factors. 

4.3 NONCARCINOGENS 

4.3.1 Estimates of Noncarcino2enic Potency and Toxicity 

Toxicity criteria used to evaluate potential noncarcinogenic health effects are termed 

reference doses (RIDs). Unlike the approach used in evaluating carcinogenic risk, it is 

CORPI.ANOl \Q:\EKCO\SECT4TXT .REV 4-8 11123/94 
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assumed for noncarcinogenic chemicals that a threshold dose exists below which there is no 

potential for human toxicity. 

The concept of the RID was developed by the EPA to refer to the daily intake of a 

chemical to which an individual can be exposed without any expectation of noncarcinogenic 

effects (e.g., organ damage, biochemical alterations, birth defects) occurring during a given 

exposure duration. 

The RfD is derived from a no-observed-adverse-effect level (NOAEL) or lowest-observed­

adverse-effect level (LOAEL) obtained from human or animal studies. The criteria for 

choosing the appropriate NOAEL or LOAEL are discussed in the U.S. EPA's risk 

assessment guidance (EPA, 1989) and other documents (EPA, 1988). Rather than linearly 

extrapolating from high dose to low dose to obtain toxicity criteria as with carcinogens, RIDs 

are derived by applying standard uncertainty factors to the NOAEL or LOAEL, and in some 

cases, an additional modifying factor to account for professional assessment of scientific 

uncertainties in the available data (EPA, 1988). 

A NOAEL is the highest dose of chemical at which no toxic effects are observed in any of 

the test subjects or animals. The study chosen to establish the NOAEL is based on the 

criterion that the measured toxic endpoint represents the most sensitive ("critical") target 

organ or tissue to the toxicity of that chemical (i.e., that target organ or tissue that shows 

evidence of damage at the lowest dose). 

In contrast to a NOAEL, a LOAEL is the lowest dose at which any possible toxic effect is 

observed in any of the test subjects or animals. LOAELs are used to derive an RID in the 

absence of a suitable NOAEL. Since it is possible that toxicity could occur at a lower dose 

than the reported LOAEL, an additional uncertainty factor is applied. Figure 4-2 illustrates 

the toxicity threshold concept as applied to a dose-response curve for a noncarcinogenic 

chemical . 
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4.3.2 Reference Doses 

As with carcinogens, the route of exposure (e.g., ingestion, inhalation, dermal contact) of a 

noncarcinogen can determine the type and degree of toxicity. Table 4-3 presents the route­

specific RIDs (oral ingestion and inhalation) and the critical toxic endpoints for the 

chemicals of concern at the EKCO Housewares facility. Dermal RFDs are presented in 

Table 4-4. 

4.3.2.1 Oral Ingestion Route 

Chronic oral RIDs were available for most chemicals of concern at the EKCO site. 

Chemicals for which no oral RIDs were available were benzene, 1,2-dichloroethane, and 

vinyl chloride. RIDs were not derived for these chemicals. 

4.3.2.2 Inhalation Route 

Toxicity criteria for inhaled noncarcinogens are now preferentially expressed in IRIS and 

HEAST as the reference concentration (RfC), rather than the traditional dose of mg/kg-day 

(RID). EPA (1993) believes that it is more correct to express toxicity through inhalation 

based directly on air concentration than by determining internal dose based on 

pharmacokinetics, surface area adjustments, and the local respiratory effects of sensitizers 

and irritants. The RfC can usually be converted to an RID by multiplying by 20m3 I day and 

dividing by 70 kg. Since exposure doses are calculated as mg/kg-day, it is necessary to make 

this conversion for calculating the hazard quotient. 

Oral RIDs were used as inhalation RIDs for volatile organic compounds if the latter were 

not available from IRIS (1994), HEAST (EPA, 1994) or ECAO. This assumes that an 

organic chemical producing noncarcinogenic effects by the oral route is likely to produce the 

same effect through systemic absorption following inhalation (while showering) and that the 

extent of systemic absorption is comparable through both exposure routes. 

CORPLANOl\Q:\EKCO\SECf4TXT.REV 4-11 11/23/94 
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Table 4-3 (Cont'd) 

Oral and Inhalation Chronic Reference Doses (RIDs) 
EKCO Housewares 

Massillon, Ohio 

Inhalation 
Chemical Oral RID Species/ Oral RID Uncertainty RID Species/ 

(mg/kg-d) Critical Effect Basis/Sourcek Factor (mg/kg-day) Critical Effect 

4-Methyl-2-pentanone SE-02 rat/kidney and liver 13-week gavage 3,000 2E-02 rat/kidney and liver 
effects study/HEAST effects 

Tetrachloroethene lE-02 mouse/hepatotoxicity 6-week gavage 1,000 1E-02 -
study/IRIS 

Toluene 2E-01 rat/liver and kidney 13-week gavage 1,000 l.lE-OJ• human/neurological 
effects study/IRIS effects 

1,1,1-Trichloroethane ND --- --- --- IE+OO guinea pig/liver and lung 
effects 

I, 1,2-Trichloroethane 4E-03 mouse/clinical serum subchronic drinking 1,000 4E-03 ---
chemistry water study/IRIS 

Trichloroethene 6E-03 mouse/liver effects drinking water 3,000 lE-O I human/neurological 
study/ECAO effects 

Vinyl chloride NO --- --- --- NO ---

Xylenes (total) 2E+00 rat/hyperactivity, chronic gavage 100 2E+ 100 ---
decreased body weight, study/IRIS 

increased mortality 

• Converted from reference concentration (RfC) through the following relationship: RfD (mg/kg-day) = RfC (mg/m3
) x 20m3/day x 1/(70 kg) 

(20m3/day is a standard daily inhalation rate from RAGS Supplemental Guidance [U.S. EPA, 1991)). 
IRIS - Integrated Risk Information System 
HEAST - Health Effects Assessment Summary Tables 
ECAO - Environmental Criteria and Assessment Office 
ND - Not detennined 
NA - Not available 

COR PLANO I \Q:\EKCO\TBIA-3 
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Inhalation RID Uncertainty 
Basis/Sourcek Factor 

90-day inhalation 1,000 
study/HEAST 

Oral RFD --

occupational 300 
exposure/IRIS 

inhalation study/ECAO NA 

Oral RFD ---

occupational 100 
exposure/ECAO 

--- ---

Oral RFD/ ---

11/23/94 
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Chemical Oral RfD 
(mgjkg-d) 

Acetone l.OE-01 

Benzene ND 

2-Butanone 6E-01 

Carbon disulfide 1E-01 

Chloroethane ND 

Chloroform l.OE-02 

11,1-Dichloroethane lE-01 

I ,2-Dichloroethane ND 

1.1-Dichloroethene 9E-03 

1,2-Dichloroethene 9E-03 
(total) 

Ethylbenzene 1E-01 

I 
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Table 4-3 

Oral and Inhalation Chronic Reference Doses (Rfds) 
EKCO Housewares 

Massillon, Ohio 

Inhalation 
Species/ Oral RfD Uncertainty RID Species; 

Critical Effect Basis/Sourcek Factor (mg/kg-day) Critical Effect 

rat/increased liver and gavage/IRIS 1,000 l.OE-01 --
kidney weight and (100) 

nephrotoxicity 

--- --- -- ND -
rat/decreased fetal birth multi-generation 3,000 2.9E-01° mouse/decreased fetal 

weight developmental study birth weight 
(drinking water)/IRIS 

rabbit/fetal toxicity, inhalation teratogenic 100 2.9E-03° rat/fetal toxicity 
malfonnations study/IRIS 

-- --- --- 2.9E+oo• mouse/delayed fetal 
ossification 

dog/liver lesions 7.5 year oral study/IRIS 1,000 l.OE-02 --
rat/no adverse effects inhalation study/HEAST 1,000 1.0E-01 cat/kidney damage 

--- --- --- ND ---
rat/hepatic lesions chronic oral 1,000 9E-03 -

bioassay /I RJS 

rat/liver lesions 2-year drinking water 1,000 9E-03 -
study/HEAST 

rat/liver and kidney subchronic to chronic 1,000 2.9E-01• rat, rabbit/ 
toxicity oral bioassay/IRIS developmental toxicity 

• .. ., .. .. 

I 

Inhalation RID Uncertainty 
Basis/Sourcek Factor 

I 

Oral RFD/ --
I 

I 

-- -
developmental inhalation 3,000 

study/IRIS 

inhalation study/HEAST 1,000 

developmental inhalation 300 
study/IRIS 

Oral RFD/ ---
13-week inhalation 1,000 

study/HEAST 

--- ---
Oral RFD/ --

Oral RFD/ --

developmental inhalation 300 
studies/IRIS 

Ill23/94 
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Table 4-4 

Dermal Cancer Slope Factors and Reference Doses 
EKCO Housewares 

Chemical 

Acetone 

Benzene 

2-Butanone 

Carbon disulfide 

Chloroethane 

Chloroform 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

1,2-Dicbloroethene 

Ethyl benzene 

4-Methyl-2-pentanone 

Tetrachloroethene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylenes (total) 

NC - Not a carcinogen. 
ND - Not determined. 

Massillon, Ohio 

Oral CSF Dermal CSF 
(mg/kg-day)"1 (mg/kg-day)"1 

NC NC 

2.9E-02 3.6E-02 

NC NC 

NC NC 

NC NC 

6.1E-03 7.6E-03 

ND ND 

9.1E-02 1.1E-01 

6.0E-01 7.5E-01 

NC NC 

NC NC 

NC NC 

5.2E-02 6.5E-02 

NC NC 

NC NC 

5.7E-02 7.1E-02 

1.1E-02 1.4E-02 

1.9E+OO 2E+OO 

NC NC 

• Oral CSF divided by 0.8 to obtain dermal CSF (80% Gl absorption factor). 
b Oral RID multiplied by 0.8 to obtain dermal RID (80% GI absorption factor). 

4-14 

Oral RID 
(mg/kg-day) 

l.OE-01 

ND 

6E-01 

1E-01 

ND 

l.OE-02 

lE-01 

ND 

9E-03 

9E-03 

lE-01 

SE-02 

1E-02 

2E-01 

ND 

4E-03 

6E-03 

ND 

2E+OO 

Dermal RfDb 
(mg/kgfday) 

SE-02 

ND 

4.8E-01 

8E-02 

ND 

SE-03 

SE-02 

ND 

7.2E-03 

7.2E-03 

SE-02 

6.4E-02 

SE-03 

1.6E-01 

ND 

3.2E-03 

4.8E-03 

ND 

1.6E+OO 
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4.3.2.3 Dermal Absorption Route 

Chronic RIDs have been developed for the oral and inhalation routes, but not for the 

dermal route. The same criteria and Gl absorption factors used for derivation of dermal 

slope factors were used to develop dermal RIDs for noncarcinogens. A chronic dermal RID 

representing the absorbed amount of noncarcinogen was derived by multiplying the value 

used as the chronic oral RID by the appropriate Gl absorption factor. The Gl absorption 

factor used was 0.8 (volatile organics). 

4.3.3 Other Issues Pertainin2 to Noncarcinogenic Effects 

Only chronic RIDs, which are developed to evaluate potential toxicity at greater than seven 

years of exposure, are presented in Table 4-3 and were used in estimating both childhood 

and adult noncarcinogenic risk. Subchronic RIDs are sometimes used to evaluate exposures 

from 2 weeks to 7 years duration. However, chronic RIDs, which are sometimes lower than 

subchronic RIDs, are used in this risk assessment to ensure a conservative estimate of risk. 

4.4 REFERENCES 

ECAO (Environmental Criteria Assessment Office), 1992. Communication with Dr. Isabel 
Mandelbaum, Technical Manager, WESTON Risk Assessment Group, West Chester, PA. 
June 1992. 

EPA (U.S. Environmental Protection Agency), 1986a. Guidelines for Carcinogen Risk 
Assessment, 51 Federal Register 33992, September 24, 1986. 

EPA (U.S. Environmental Protection Agency), 1986b. Superfund Public Health Evaluation 
Manual. Office of Emergency and Remedial Response. OSWER Directive 9285.4-1. 

EPA (U.S. Environmental Protection Agency), 1988. Reference Dose (RfD): Description and 
Use in Health Risk Assessments (Background Document I), Technical Information Center, D. 
Barnes, 23 March, 1988. 

EPA (U.S. Environmental Protection Agency), 1989. Risk Assessment Guidance for 
Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final 
EPA/540/1-89/002. 
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SECTION 5 

RISK CHARACTERIZATION 

The purpose of the risk characterization is to integrate the information from the exposure 

assessment and the toxicity assessment in order to estimate quantitatively the potential 

human health risks that are associated with exposure to the chemicals of potential concern 

at the EKCO facility. Human health risks are discussed separately for carcinogenic and 

noncarcinogenic health effects because of the different toxicologic endpoints involved and 

the different methods that are employed in characterizing the risks. The uncertainties 

associated with these risk estimates are discussed in Section 6. 

Human health risks associated with exposure to carcinogenic chemicals are calculated by 

multiplying lifetime chemical exposure doses (i.e., daily intakes) by the corresponding 

chemical-specific cancer slope factors (i.e., risk = daily intake x slope factor). The cancer 

risk for a particular exposure pathway /route is then estimated by summing the risk estimates 

for all the chemicals of potential concern through that exposure pathway /route. This 

approach is in accordance with EPA guidelines on chemical mixtures in which risks 

associated with carcinogens are considered additive (EPA, 1986). It assumes independence 

of action by the chemicals (i.e., that there are no synergistic or antagonistic interactions), 

and that all of the chemicals have the same toxicological endpoint (i.e., cancer). The total 

cancer risk to an individual member of a receptor population is estimated by summing the 

combined cancer risks from all relevant exposure routes. The resulting cancer risks are 

expressed using one significant figure only. 

In assessing the carcinogenic risks posed by a site, the NCP establishes a lifetime excess 

cancer risk of lE-06 (one-in-one million) as a point of departure for establishing 

remediation goals. Excess cancer risks lower than lE-06 are not addressed by the NCP. 

Excess cancer risks in the range from lE-06 to lE-04 (one-in-ten thousand) may or may not 

be considered acceptable, depending on site-specific factors such as the potential for 

exposure, technical limitations to remediation alternatives, and data uncertainties. In an 
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April1991 OSWER Directive (EPA, 1991) from EPA's Assistant Administrator to Regional 

Directors, the EPA further clarified the acceptable carcinogenic risk range by stating that 

when reasonable maximum exposures for both current and future land uses are less than lE-

04 (one-in-ten thousand), action is generally not warranted, unless there are adverse 

environmental impacts. However, it should be noted that the same directive indicates that 

the risk manager may decide that a risk less than lE-04 is unacceptable due to site-specific 

issues. 

Noncarcinogenic health risks are expressed as hazard quotients and hazard indices. The 

hazard quotient (HQ) for a given chemical in a child or adult is equal to the estimated daily 

exposure dose (i.e., the daily intake) divided by the acceptable (safe) exposure dose (i.e., the 

RID). This approach assumes that exposure to multiple chemicals through a particular 

exposure route could result in an additive adverse effect, the magnitude of which is 

proportional to the sum of the HQs. This sum is termed the hazard index (HI). A total HI 

can also be calculated for an individual receptor that is the sum of the His for all relevant 

exposure routes. When the calculated HQ for an individual chemical or the HI for multiple 

chemicals exceeds a value of one, there may be a potential for occurence of noncancer 

health effects. Since the assumption of additivity is most applicable to chemicals that induce 

the same type of adverse health effect, if the calculated HI is greater than one, then 

separate His can be determined for chemicals according to type of critical effect. 

The methodology used to evaluate noncarcinogenic health effects, unlike that used to 

evaluate carcinogenic effects, does not produce quantitative estimates of risk. If an HQ or 

Ill exceeds one, it simply indicates that there might be a potential for noncarcinogenic 

health effects to occur under the defined exposure conditions. Conversely, an HQ or HI of 

less than one indicates that it is unlikely for even sensitive populations to experience adverse 

noncarcinogenic health effects. 
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5.1 QUANTITATIVE RISKS ASSOCIATED WITH EXPOSURE TO GROUNDWATER 
FROM TilE UPPER UNIT 

Hypothetical future on-site residents using water wells screened in the upper 

(shallow /intermediate) groundwater unit were assumed to be exposed to site chemicals 

through drinking water ingestion, noningestion groundwater uses (showering, cooking), and 

ingestion of garden produce irrigated with groundwater. 

5.1.1 Carcinoeenic Health Risks 

The potential carcinogenic risks associated with hypothetical future residential exposure to 

groundwater from the upper unit are summarized in Table 5-1. The estimated daily 

chemical intakes and chemical-specific carcinogenic risks for ingestion uses, noningestion 

household uses, dermal absorption while bathing, and garden produce ingestion are 

presented in Appendix B (Tables B-1, B-2, B-3, and B-4, respectively). Total (individual) 

carcinogenic risk for all exposure pathways was 4E-02 (four-in-one hundred). Inhalation 

through household noningestion uses contributed about 75% (3E-04) of total risk. The next 

highest risk was through drinking water ingestion, accounting for 15% (6E-03) of total risk. 

For the child, most of the risk was through inhalation. The pattern of distribution for the 

adult was similar to total individual risk. Garden produce ingestion showed a risk of 7E-04, 

which represented less than 2% of the total risk. Dermal absorption while showering 

accounted for less than 1% of total risk. Distribution of garden produce ingestion and 

dermal risk among children and adults showed the source pattern as described for total 

individual risk. 

A summary of those chemicals which exceeded a total individual cancer risk of lE-06 for 

the upper unit by exposure path~ay is shown in Table 5-2. The two primary compounds 

contributing to total risk were 1, 1-dichloroethene (DCE) (2E-02) and trichloroethane (TCE) 

(lE-02) through the inhalation pathway. TCE and DCE contributed 4E-03 and 2E-03, 

respectively, through ingestion of drinking water. Vinyl chloride contributed a total risk of 

lE-03 most of which was approximately evenly divided between water ingestion and 

. inhalation. Risks from ingestion of garden produce represented a small percentage of the 
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Dermal Absorption while Bathing 

Noningestion Groundwater Uses 

• • .. .. .. .. .. .. .. 
Table S-1 

Summary of Potential Carcinogenic Health Risks 
For the Upper and Lower Units by Exposure Pathway and Age Group 

Future On-Site Resident 

EKCO Housewares, Massillon, Ohio 

JE-04 2E-04 I 3E-04 II 7E-06 I 

2E-02 JE-02 I 3E-02 2E-03 

Ingestion of Garden Produce Irrigated with 3E-04 4E-04 I 7e-04 ~I lE-05 I 
Groundwater 

TOTAL II 2E-02 I 2E-02 I 4E-02 II 2E-03 I 

CORPLANOI\Q:\EKCOITBLS.l 
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7E-06 I 2E-05 

2E-03 I 3E-03 

lE-05 3E-05 

2E-03 I 4E-03 

11123194 
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Summary of Individual Chemical Cancer Risks Exceeding lE-06 by 
Exposure Pathway for the Future On-Site Resident 

Upper Unit 

Drinking Water Ingestion• I Trichloroethene 4E-03 
1, 1-Dichloroethene 2E-03 
Vinyl chloride SE-04 
1,2-Dichloroethane 1E-05 
1, 1,2-Trichlorethane 1E-05 
Tetrachloroethene 6E-06 

Dermal Absorption While 1, 1-Dichloroethane 1E-04 
Bathingb Trichloroethane 2E-04 

Vinyl chloride 2E-05 

Noningestion (Inhalation) 1,1-Dichloroethene 2E-02 
Usesc Trichloroethene 1E-02 

Vinyl chloride 6E-04 
1,2-Dichloroethane 6E-05 
1, 1,2-Trichlorethane 7E-05 
Benzene 3E-06 
Chloroform 1E-05 

Garden Produce lngestiond Trichloroethene 6E-04 
1,1-Dichloroethene 1E-04 
Vinyl chloride 2E-05 

•Refer to Table B-1 for detailed presentation; Total cancer risk for drinking water ingestion = 6E-03 
bRefer to Table B-2 for detailed presentation; Total cancer risk for dermal absorption = 3E-04 
cRefer to Table B-3 for detailed presentation; Total cancer risk for noningestion inhalation = 3E-02 
dRefer to Table B-4 for detailed presentation; Total cancer risk for garden produce ingestion = 7E-04 

9 
5 
2 

0.03 
0.03 
0.02 

0.3 
0.5 

0.04 

53 
26 
2 

0.2 
0.2 

<0.01 
0.03 

1 
0.3 

0.05 

..._ .. 

eTotallifetime cancer risk for all pathways = 4E-02. Percentages are calculated from risks to two significant figures (Refer 
to Tables B-1 through B-4). 
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total, but were associated with risks of 1E-04 for 1,1-DCE and 6E-04 for TCE. Dermal 

risks were between 1E-05 and 1E-04 for DCE, TCE and vinyl chloride. 

The individual cancer risk associated with exposure to 1,1-DCE exceeded 1E-02 for the 

noningestion (inhalation) exposure pathway and lE-03 for drinking water ingestion. TCE 

risk exceeded lE-02 for inhalation. Garden produce ingestion and dermal absorption while 

showering accounted for the smallest portion of risk for all chemicals. 

The cancer risks associated with groundwater exposure for the upper unit exceeded the 

range of excess cancer risk (i.e., 1E-06 to IE-04) set by the NCP for establishing remediation 

goals. 

5.1.2 Noncarcino1enic Health Risks 

The potential noncarcinogenic health risks associated with future (child and adult) 

residential exposure to groundwater in the upper unit are summarized in Table 5-3. The 

estimated daily chemical intakes and chemical-specific noncarcinogenic risks are presented 

in Appendix B for drinking water ingestion (Table B-1 ), dermal absorption while bathing 

(Table B-2), noningestion (inhalation) uses (Table B-3), and garden produce ingestion 

(Table B-4 ). 

Table 5-3 shows that total Hl for the child was 420, and for the adult was 150. The majority 

of these potential health effects were through ingestion of drinking water. For the child, His 

were: 240 (drinking water ingestion), 130 (inhalation), 44 (garden produce ingestion), and 

11 (dermal absorption during bathing). For the adult, His were 100 (drinking water 

ingestion), 28 (inhalation), 14 (garden produce ingestion), and 5.9 (dermal absorption during 

bathing). 

Table 5-4 presents noncancer risks (HQs) by chemical and exposure pathway for the adult 

and child. TCE was the primary contributor in all exposure pathways for both the adult and 

child. The hazard quotients for the child were about 2 to 3 times higher in general than for 
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Table 5-3 

Summary of Potential Noncarcinogenic Health Risks for the Upper and Lower 
Units by Exposure Pathway and Age Group 

Future On-Site Resident 
EKCO Housewares 

Massillon, Ohio 

Upper Unit Lower Unit 

.. 

Exposure Pathway Child Hazard Adult Hazard Child Hazard Adult Hazard 
Index Index Index Index 

Ingestion of Groundwater 2.4E+02 1.0E+02 3.8E+OO 1.6E+OO 

Dermal Absorption while Bathing t.IE+Ol S.9E+OO J.SE-01 8.3E-02 

Noningestion Groundwater Uses (Inhalation) 1.3E+02 2.8E+01 1.1E+01 2.4E+OO 

Ingestion of Garden Produce Irrigated with 4.4E+Ol 1.4E+01 S.SE-01 1.7E-01 
Groundwater 

TOTAL 4.2E+02 1.5E+02 1.6E+Ol 4.2E+OO 
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the adult. The highest HQ was 240 for TCE for the child via drinking water ingestion. The 

adult showed a HQ of 100 for TCE. The HQ for the child for dermal absorption of TCE 

during bathing was 10. TCE was associated with HQs of 44 and 110 for ingestion and 

inhalation, respectively. Dermal absorption during bathing resulted in the lowest hazard 

quotients for all chemicals. 

Other VOCs that had HQs exceeding one were: 

• 1,1-DCE via inhalation 

• 12 (child) 

• 2.5 (adult) 

• 1.1-DCE via drinking water ingestion 

• 1.6 (child) 

• 1,2-dichloroethane via inhalation 

• 5 (child) 

• 1.1 (adult) 

• 1,1,1-trichloroethane via inhalation 

• 2.6 (child) 

• 1, 1-dichloroethane via inhalation 

• 2.2 (child) 

• 1,1,2-trichloroethane via inhalation 

• 1.9 (child) 

The noncancer health risks associated with exposure to the upper unit groundwater 

exceeded unity (1.0) for each exposure pathway examined. 

5.2 QUANTITATIVE RISKS ASSOCIATED WITH EXPOSURE TO GROUNDWATER 
FROM TilE LOWER UNIT 

Hypothetical future on-site residents using water wells screened in the lower groundwater 

unit (bedrock aquifer) were assumed to be exposed to site chemicals through drinking water 

ingestion, inhalation from household noningestion uses, dermal absorption during bathing, 

and garden produce ingestion via irrigation. 

q: \EKCO\Scc;tStxt.rev 5-8 November 22. 1994 
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5.2.1 Carcino&enic Health Risks 

The potential carcinogenic risks associated with future on-site residential exposure to 

groundwater from the lower unit are summarized in Table 5-l. The estimated daily 

chemical intakes and chemical-specific carcinogenic risks are presented in Appendix B for 

ingestion (Table B-5), dermal absorption while bathing (Table B-6) noningestion 

(inhalation) household uses (Table B-7), and garden produce ingestion (Table B-8). 

Table 5-1 shows that total individual lifetime cancer risk was 4E-03 for the lower unit, which 

was evenly divided (2E-03) for the child and adult. Inhalation was the greatest total risk of 

all pathways at 3E-03 (about 75% of total risk for all pathways). Again, this risk was evenly 

divided between child and adult. Total cancer risk for drinking water ingestion was about 

12% of all pathways ( 6E-04 ). Dermal absorption while bathing and garden produce 

ingestion were between lE-06 and lE-05, again generally split evenly between child and 

adult. 

Table 5-5 presents a summary for all chemicals by pathway for which total individual cancer 

risks exceeded 1E-06. The primary contributor to total cancer risk was 1,1-DCE with a risk 

of 3E-03 ( -81% of total). Noningestion use (inhalation) risk for 1,1-DCE was 10 times 

higher than that for drinking water ingestion. The second highest contributor to total 

individual risk was vinyl chloride ( 4E-04; -12% of total). Risk from drinking water 

ingestion was approximately equal to risk for noningestion (inhalation) uses. 

1,1-DCE was associated with risks of lE-05, each, for dermal exposure and garden produce 

ingestion from lower unit groundwater. Vinyl chloride and TCE each produced risks for 

these pathways between 2E-06 and 6E-06. Total lifetime carcinogenic risks for these three 

chemicals were approximately two orders of magnitude lower than the risk for these three 

chemicals by ingestion and inhalation while showering combined (1E-05 vs. lE-03, 

respectively). Therefore, both dermal and garden produce ingestion risks were each about 

0.1% of total risk for these chemicals. 
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Table 5-4 

Summary of Individual Chemical Noncancer Risks Exceeding A Hazard Quotient of One 
By Exposure Pathway and Age Group for the Future On-Site Resident 

Drinking Water Ingestion• I Trichloroethene 
1, l~Dichloroethene 

Dermal Absorption While I Trichloroethane 
Bathingb 

Noningestion (Inhalation)c I Trichloroethene 
1,1 ~Dichloroethene 
1,1 ~Dichloroethane 
1,2~Dichloroethane 
1, 1,1 ~Trichloroethane 
1, 1,2~ Trichloroethane 

Garden Produce lngestiond I Trichloroethene 

Upper Unit 

110 (68)r 

5.9(4) 

23 (16) 
2.5(2) 

1.1(<1) 

13 (9) 

•Refer to Table B-1 for detailed presentation; Total HI = 100 (adult), Total HI = 240 (child) for drinking water ingestion. 
bRefer to Table B-2 for detailed presentation; Total HI = 5.9 (adult), Total HI = 11 (child) for dermal absorption 
~efer to Table B-3 for detailed presentation; Total HI = 28 (adult), Total HI = 130 (child) for noningestion uses. 
dRefer to Table B-4 for detailed presentation; Total HI = 14 (adult), Total HI = 44 (child) for garden produce ingestion. 
"Total hazard index for all pathways: Adult = 150; Child = 420. 
"Number in parentheses (next to hazard quotient) is percent of total hazard index for all pathways for the adult or child. 
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240 (56) 
1.6 ( < 1) 

10(2) 

110 (26) 
12 (3) 

2.2 ( < 1) 
5.0 (1) 

2.6 (<1) 
1.9 ( < 1 

44 (10) 
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Table 5-5 

Summary of Individual Chemical Cancer Risks Exceeding lE-06 
By Exposure Pathway for the Future On-Site Resident 

Lower Unit 

Drinking Water Ingestion• I 1,1-Dichloroethene 3E-04 
Vinyl chloride 2E-04 
Trichloroethene 4E-05 

Dermal Absorption 1, 1-Dichloroethene 1E-05 
While Bathingb Vinyl chloride 5E-06 

Trichloroethene 2E-06 

Noningestion (Inhalation)c j1, 1-Dichloroethene 3E-03 
Vinyl chloride 2E-04 
Trichloroethene 1E-04 

Garden Produce lngestiond jt, 1-Dichloroethene lE-05 
Vinyl Chloride 6E-06 
Trichloroethene 6E-06 

"Refer to Table B-5 for detailed presentation; Total lifetime cancer risk for drinking water ingestion = 6E-04. 
bRefer to Table B-6 for detailed presentation; Total lifetime cancer risk for dermal absorption = 2E-05. 
'Refer to Table B-7 for detailed presentation; Total lifetime cancer risk for noningestion (inhalation) uses = 3E-03. 
dRefer to Table B-8 for detailed presentation; Total lifetime cancer risk for garden produce ingestion = 3E-05. 

7 
6 
1 

0.4 
0.1 

0.05 

74 
5 
3 

0.4 
0.2 
0.2 

"Total lifetime cancer risk for all pathways = 4E-03. Percentages are calculated from risks to two significant figures (Refer to Tables B-5 through B-8). 
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The total cancer risks and certain chemical cancer risks (e.g., 1,1-DCE, TCE and vinyl 

chloride) associated with the groundwater pathway for the lower unit exceeded the range 

of excess cancer risk (i.e., lE-06 to 1E-04) set by the NCP for establishing remediation 

goals. 

5.2.2 Noncarcinoeenic Health Risks 

The potential noncarcinogenic health risks associated with exposure of a hypothetical future 

on-site resident to groundwater in the lower unit are summarized in Table S-3. The 

estimated daily chemical intakes and chemical-specific noncarcinogenic risks are presented 

in Appendix B for drinking water ingestion (Table B-5) and noningestion uses (Table B-7). 

The total hazard indices for the ingestion and noningestion exposure pathways ranged from 

4 to 16 for the adult and the child, respectively. The highest His were observed for the 

inhalation pathway (adult, 2.4; child, 11 ). The second highest contributor to risk by pathway 

was drinking water ingestion (1.6, adult; 3.8, child). Noncancer His from dermal contact and 

garden produce ingestion represented 30% or less of total HI for the child and adult. 

Neither of these pathways exceeded an HI of 1 for the adult or child. 

The distribution of noncancer effects in the lower unit by chemical is shown in Table 5-6. 

Three chemicals of all evaluated showed HQs of greater than 1. These were: 

• TCE via inhalation 

• 1.1 (child) 

• TCE via drinking water ingestion 

• 2.5 (child) 

• 1.1 (adult) 

• 1,1-DCE via inhalation 

• 1.7 (child) 

• 1,2-DCE via inhalation 

• 7.6 (child) 

• 1.6 (adult) 
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Table S-6 

Summary of Individual Chemical Noncancer Risks Exceeding A Hazard Quotient of One 
By Exposure Pathway and Age Group for the Future On-Site Resident 

Lower Unit 

Chemical 
·············il!ri·::·~~~H~#tf: ·::· .. ::. ··=:····· .•• :·::,·:;/:\:::r:+:: .. ······.······ .··::::::---::·.::-·····:--:-::·:··· ... 

PrHI&,&.iL~$11~ 
Drinking Water Ingestion• 

Noningestion (Inhalation)b 

Trichloroethene 

Trichloroethene 
1, 1-Dichloroethene 
1,2-Dichloroethene 

·. A~hut·:.··· 

1.1 (26)d 

1.6 (38) 

"Refer to Table B-5 for detailed presentation; Total HI = 1.6 (adult), Total HI = 3.8 (child) for drinking water ingestion. 
bRefer to Table B-7 for detailed presentation; Total HI = 2.4 (adult), Total HI = 11 (child) for noningestion uses. 
'Total hazard index for all pathways: Adult = 4.2; Child = 16. 
dNumber in parentheses (next to hazard quotient) is percent of total hazard index for all pathways for the adult or child. 
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2.5 (16) 

1.1 (7) 
1.7 (11) 
7.6 (48) 
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The noncancer health risks for the child and for the adult associated with the lower 

groundwater unit exceeded unity ( 1.0) for the drinking water ingestion exposure pathway and 

for the noningestion (inhalation) exposure pathway. 

~ CONCLUSIONS 

Total cancer risks in the upper unit were 4E-02. The major contributors (i.e., greater than 

1E-04) to risk were from TCE, 1,1-DCE and vinyl chloride through drinking water ingestion 

and inhalation while showering and for TCE for garden produce ingestion. Total dermal 

cancer risks were 3E-04 with TCE exceeding a risk of 1E-04. Total HI by all pathways for 

the child was 420, and for the adult was 150. Total HI exceeded 1 for each exposure 

pathway for the child and adult, with drinking water ingestion producing the majority of risk. 

Garden produce ingestion was about 10% of total HI (adult and child) and dermal HI from 

1 to 3%. TCE and 1,1-DCE were the principal contributors to hazard index primarily 

through drinking water ingestion and inhalation. TCE contributed approximately 5 to 10% 

of total HI for garden produce ingestion (adult and child, respectively) and less than 5% for 

dermal absorption while bathing. 

For the lower unit, the total cancer risk (4E-03) was an order of magnitude lower than that 

from the upper unit. About 75% of total lifetime cancer risk was associated with inhalation 

from household uses (bathing, cooking), and was split evenly between childhood (ages 1 to 

6 years) and adult (ages 7 to 30 years) exposure. The majority of this risk was due to the 

inhalation of 1, 1-DCE, TCE and vinyl chloride. About 15% of total risk was due to drinking 

water ingestion, and about 1% each were due to garden produce ingestion and dermal 

absorption while bathing. The drinking water ingestion risk was influenced primarily by 1, 1-

DCE and vinyl chloride. 

For noncancer risks in the lower unit, the majority of risk was associated with inhalation 

from household noningestion uses for both the child (approximately 70%) and adult 

(approximately 60%). 1,2-DCE contributed to the greatest extent through this exposure 

pathway for both the child and adult. Drinking water ingestion (primarily TCE) also 
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contributed substantially to child and adult risk, with HQs greater than 1. 

Future exposure to the lower groundwater unit posed less total cancer and noncancer risks 

than to the upper unit. Total risks for both units were greater than the points of departure 

of lE-04 (cancer risk) and a hazard index of one (noncancer risk). A discussion of 

uncertainties and assumptions is presented in the next Section (6) of the report. 

5.4 REFERENCES 

EPA (United States Environmental Protection Agency), 1986. Guidelines for Carcinogenic 
Risk Assessment. Federal Register. 51 (185):33992. 

EPA (United States Environmental Protection Agency), 1991. Role of the Baseline Risk 
Assessment in Superfund Remedy Selection Decisions. Memorandum from Don R. Clay, 
Assistant Administrator. OSWER Directive 9355.0-30. 
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6.1 INTRODUCTION 

SECTION 6 

UNCERTAIN1Y ANALYSIS 

The principal goals of the uncertainty analysis are to provide to the appropriate decision 

makers a discussion of the key assumptions made in the risk assessment that significantly 

influence the risk results and to assess the contribution of these factors to the under- or 

overestimation of risk. The uncertainty analysis should show that the calculated risks are 

relative in nature and do not represent an absolute quantification. 

In recent months, the U.S. EPA has placed even more emphasis on the uncertainty analysis. 

In a 26 February 1992 memorandum from the Deputy Administrator to all assistant and 

regional administrators (EPA, 1992), U.S. EPA provides additional guidance on explaining 

risks and all their underlying data so that the strengths and weaknesses of the assessment 

become clear. This section of the risk assessment attempts to explain the key assumptions 

used in this report and to present the range of variability inherent in these assumptions. 

In the absence of empirical or site specific data, assumptions are developed based on best 

estimates of data quality, exposure parameters and dose-response relationships. To assist 

in the development of these estimates, the EPA recommends the use of guidelines and 

standard exposure factors in risk assessments conducted under CERCLA (EPA, 1989; 1991 ). 

The use of these standard factors is intended to promote consistency among risk assessments 

where assumptions must be made for high-end (RME) risk estimates. Although the use of 

standard factors no doubt promotes comparability, their usefulness in accurately predicting 

risk is directly proportional to their applicability to the site-specific conditions. 

The carcinogenic and noncarcinogenic risk estimates for the EKCO Facility were based on 

a number of assumptions that incorporated varying degrees of uncertainty resulting from 

several sources, including those pertaining to: 
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Selection of exposure pathways, input parameters, algorithms and scenarios . 

Confidence in toxicological data used to estimate cancer potency factors and 
noncancer reference doses. 

6.2 SUMMARY OF SIGNIFICANT CANCER AND NONCANCER RISKS AT THE 
EKCO HOUSEWARES FACILI'IY 

Tables 6-1, 6-2 and 6-3 summarize the chemicals and exposure pathways that contributed 

greater than lE-04 to carcinogenic risk and greater than a hazard quotient of 10 to 

noncarcinogenic risk in the upper and lower groundwater units for the hypothetical future 

on-site resident. 

6.2.1 Upper Unit Groundwater Risks 

Table 6-1 shows that of all chemicals evaluated, the primary contributor to total cancer risk 

in the upper unit (4E-02) was 1,1-DCE with a chemical risk of 2E-02 ( -60% of total) 

through inhalation from household noningestion uses. TCE contributed about 35% 

(approximately 1E-03) of total risk, the major portion of this risk being through inhalation 

noningestion household uses. Vinyl chloride presented about 3% (1E-04) of total risk 

chiefly through drinking water ingestion and inhalation from household noningestion uses. 

Table 6-2 shows that TCE was the primary chemical producing potential noncancer health 

effects, contributing about 92% of the total child HI, and about 93% of the adult HI. This 

amounted to an HQ of about 400 and 140 for the child and adult, respectively. About 23% 

of total child HI (HQ=12) was accounted for by 1,1-DCE. 

6.2.2 Lower Unit Groundwater Risks 

Table 6-3 shows that two chemicals in the lower unit groundwater exceeded cancer risks of 

1E-04: 1,1-DCE and vinyl chloride. The highest contributor was 1,1-DCE via inhalation 

through household noningestion uses (about 74%). No chemicals exceeded a 

noncarcinogenic hazard quotient of 10 for any exposure pathway evaluated in the lower unit. 
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Table 6-1 

Summary of Individual Chemical Cancer Risks Exceeding lE-04 by 
Exposure Pathway for the Future On-Site Resident 

Upper Unit 

.. .. .._ .. 

···~~¢~~,~~ip~fqi: 'l?·: :···:· Chem;caj. , ••.•.•..•..•. ''J~t~l~;~.~4~;LitJ .P;~~~~~~!U~~~;;';; 
Drinking Water Ingestion• 

Dermal Absorption While 
Bathingb 

Noningestion (InhalationY 

Garden Produce Ingestiond 

Trichloroethene 
1, 1-Dichloroethene 
Vinyl chloride 

Trichloroethene 

1, 1-Dichloroethene 
Trichloroethene 
Vinyl chloride 

Trichloroethene 

4E-03 
2E-03 
8E-04 

I 2E-04 

2E-02 
IE-02 
6E-04 

6E-04 

"Refer to Table B-1 for detailed presentation; Total cancer risk for drinking water ingestion = 6E-03 
bRefer to Table B-2 for detailed presentation; Total cancer risk for dermal absorption = 3E-04 
cRefer to Table B-3 for detailed presentation; Total cancer risk for noningestion (inhalation) = 3E-02 
dRefer to Table B-4 for detailed presentation; Total cancer risk for garden produce ingestion = 7E-04 
•Total lifetime cancer risk for all pathways = 4E-02 
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Table 6-2 

Summary of Individual Chemical Noncancer Risks Exceeding A Hazard Quotient of Ten 
By Exposure Pathway and Age Group for the Future On-Site Resident 

Upper Unit 

Drinking Water Ingestions I Trichloroethene 100 (68}e 

Noningestion (Inhalation)b I Trichloroethene 23 (16) 
1, 1-Dichloroethene 

Garden Produce Ingestionc I· Trichloroethene 13 (9) 

8 Refer to Table B-1 for detailed presentation; Total HI = 100 (adult), Total HI = 240 (child) for drinking water ingestion. 
bRefer to Table B-3 for detailed presentation; Total HI = 28 (adult), Total HI = 130 (child) for noningestion (inhalation). 
~efer to Table B-4 for detailed presentation; Total HI = 14 (adult), Total HI = 44 (child) for garden produce ingestion. 
dTotal hazard index for all pathways: Adult == 150; Child = 420. 
"Number in parentheses (next to hazard quotient) is percent of total hazard index for all pathways for the adult or child. 
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Table 6-3 

Summary of Individual Chemical Cancer Risks Exceeding lE-04 
By Exposure Pathway for the Future On-Site Resident 

Lower Unit 

.. .. .._ .. 

······•-·••·•·•••·•·:· A6wer••¥9~! ~*pij~lr¢r ·····::·••••··1·••··· 
·.· ······~#t~Way .• <. ·· ••·•••·· ... -•·••••••·-······ ·:.:•·······••••:•:::::••••:···::·:•:•::••:•·••••••••••···········•·•· .. :.:···••!•:••••;:•!:•••••••i••·····•::: :::i:·:··••u¢~~~ii!i:~~·:m~~~·:!•:~,r~!iiD¢•···••·••··· : .•.. ~~.f~Hm~ JH~t£!99g~pic•·•m~.JS .. : .. rc.•·· ·-·• LEi R.iskwi :><·············>········· ·· 

Drinking Water Ingestions I 1,1-Dichloroethene 
Vinyl chloride 

Noningestion (Inhalation)b I 1,1-Dichloroethene 
Vinyl chloride 

3E-04 
2E-04 

3E-03 
2E-04 

"Refer to Table B-5 for detailed presentation; Total lifetime cancer risk for drinking water ingestion = 6E-04. 
bRefer to Table B-7 for detailed presentation; Total lifetime cancer risk for noningestion (inhalation) = 3E-03. 
'Total lifetime cancer risk for all pathways = 4E-03. 
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6.2.3 Conclusions 

These chemicals and exposure pathways, which were the highest contributors to the site 

risks, and their associated uncertainties are the main focus of the following discussion. 

General uncertainties inherent in the risk assessment process (i.e., standard default 

assumptions) are presented where they are relevant to the EKCO Facility. 

6.2.4 Uncertainties Associated with Exposure Assessment 

The exposure assumptions directly influence the calculated doses (daily intakes), and 

ultimately the calculation of risk. In general, conservative exposure assumptions were made 

in calculating exposure doses such as the selection of exposure routes and scenarios, and the 

exposure input factors (e.g., contact rate, exposure frequency, exposure duration, body 

weight and surface area) used to estimate exposure doses. In most cases, these uncertainties 

contribute to overestimation of plausible real-life exposures, and therefore, true risk is 

overestimated. These assumptions are appropriate when performing risk assessments of this 

type so that risk managers can be reasonably assured that human health risks are not 

underestimated, and so that risk assessments for different sites can be compared. 

The concept of reasonable maximum exposure (RME) was used to develop exposure doses 

for the hypothetical future on-site resident, and is defined as the "maximum exposure that 

is reasonably expected to occur at the site (EPA, 1989)." Several significant variables that 

determine the exposure doses for the RME are based on upper-bound (typically 90th to 95th 

percentile or greater) estimates. These are: 

• The 95% upper confidence limit of the average medium concentration for the 
chemical used to calculate the exposure dose. 

• Intake/contact rate (IR) (upper-bound value). 

• Exposure frequency (EF) (upper-bound value). 

• Exposure duration (ED) (upper-bound value). 
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Therefore, the calculated exposure dose for any given chemical, which results from 

integration of all of these variables, represents an upper-bound (high-end) estimate of the 

probable exposure dose. The use of these upperbound exposure parameters, coupled with 

conservative estimates of toxicity, in tum will yield risk results that represent an upper­

bound estimate of the carcinogenic and noncarcinogenic health risks. Below are discussed 

several site specific uncertainties which relate to calculation of exposure concentration. 

6.2.4.1 Improbable Use of Upper Unit as a Drinking Water Source 

Exposure to the upper groundwater unit is highly improbable in the future in view of the 

fact that this unit is not currently used because of its low yield (See Appendix C). The 

majority of both cancer and noncancer risks calculated for this unit was through ingestion 

and household noningestion (inhalation while showering) uses. Relatively small percentages 

of total risk were associated with garden produce ingestion and dermal contact during 

bathing for this unit. 

In view of the very low probability that the upper unit would ever be used as a drinking 

water source in the future, the risks calculated for the upper unit based on drinking water 

ingestion and household noningestion uses should be viewed as hypothetical. Assuming the 

upper unit was used in the future as a source for watering of home grown vegetables, total 

lifetime cancer ris~ for the upper unit would be about 7E-04 and the noncancer HI would 

be about 44 (child) and 14 (adult). 

6.2.4.2 Dilution and Degradation of Volatiles in Upper and Lower Units 

Exposure concentrations of VOCs calculated for both the upper and lower groundwater 

units are likely overestimated to a high degree relative to a 30-year residence time by future 

on-site residents. It was conservatively assumed in the risk calculations that there would be 

no degradation or dilution of the VOCs in groundwater. 
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Also, it is noted that during watering of gardens, VOCs in the groundwater will volatize, and 

therefore the concentration of VOCs that was used to estimate vegetable and fruit uptake 

is overestimated. VOC concentrations are expected to decrease significantly during the 30 

year lifetime of the future resident. TCE, for example, evaporates from water very quickly 

(minutes to hours), and although degradation processes are slow, the approximate half-life 

of TCE in water influenced by biodegradation is about 10 to 11 months (Howard, 1990). 

Moreover, based on pump and treatment systems currently in operation, removal of VOCs 

over a period of years will result in relatively lower exposure concentrations averaged over 

the next 30 years. This expected reduction in the estimated exposure point concentration 

will be proportionately reflected in lower cancer and noncancer risks associated with both 

the upper and lower groundwater units. 

6.2.4.3 Central Tendency Exposure Issues 

The "Habicht Memorandum" (EPA, 1992) on risk characterization recommends a discussion 

of the range of exposures and multiple risk descriptors in the uncertainty analysis (e.g., 

central tendency) in addition to the RME calculations, which are consistent with the 

mandate to evaluate the "high end" risk descriptor (EPA, 1992). Central tendency risk 

descriptors are described by EPA {1992) as "either the arithmetic mean risk or the median 

risk." RME is defined as "the highest exposure that is reasonable expected to occur at a 

site" (EPA, 1989). In practice, the RME is estimated by combining upper bound (90-95th 

percentile) values for some but not all exposure parameters. WESTON obtained relevant 

central tendency exposure values from EPA Region V (Personal Communication, 1994). 

These were used to estimate average risks for those chemicals having significant impact on 

the (RME) risk presented for the upper and lower groundwater units (Section 5). 

Table 6-4 compares the exposure input values used to obtain RME and average risk. The 

central tendency values were incorporated into the exposure algorithms in Section 3 where 

appropriate (Table 3-1, drinking water ingestion; Table 3-2, inhalation while bathing), and 

Table 3-3, ingestion of garden produce). Dermal absorption was not evaluated since this 

pathway was a minor contributor to total risk. A ratio of the central (CT) tendency 
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Table 6-4 

Comparison of Exposure Input Valuesa for 
RME and Average (Central Tendency) Exposure Dose Calculations 

Input Values 

Variable RME Central Tendency 

Child Adult Child Adult 

IR. (m3 /day) 15 15 15 15 

IR. (L/day) 1 2 0.7 1.4 

EF (days/year) 350 350 234 234 

ED (years) 6 24 2 7 

AT -Noncancer (days) 2,190 8,760 730 2,555 

AT -Cancer (days) 25,550 25,550 25,550 25,550 

RME = Reasonable maximum exposure 
IR. =Ingestion rate (drinking water) 
EF = Exposure frequency 
ED = Exposure duration 
AT = Averaging time (cancer, or noncancer) 

a Only those exposure input variables shown in the table were changed. Inhalation rates for 
showering are shown but did not change in the inhalation exposure equation. All other 
values (Tables 3-1, 3-2, 3-3, and 3-4) remained identical (i.e., the RME default variables). 

6-9 
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exposure to the RME exposure was calculated for each exposure algorithm for the child and 

adult (excluding the "Cw" term). The detailed calculations are presented in Table B-9 in 

Appendix B. This ratio was then multiplied with the respective RME risks to obtain the 

average risk. The results are summarized in Table 6-5. The range of both child and adult 

cancer and noncancer risks decreased by 30 to 90% compared to the RME risk. The 

decrease was dependent on the groundwater unit, chemical and exposure pathway compared 

to the RME risk. 

6.2.5 Uncertainties Associated with Toxicity Assessment 

For a risk to exist, both significant exposure to the pollutants of concern and toxicity at these 

predicted exposure levels must exist. The toxicological uncertainties primarily relate to the 

methodology by which carcinogenic and noncarcinogenic criteria (i.e., cancer slope factors 

and reference doses) are developed. In general, the methodology currently used to develop 

cancer slope factors and reference doses is conservative, and likely results in overestimation 

of human toxicity (EPA, 1989). These and other factors are discussed in the subsections 

below. 

6.2.5.1 Cancer Slope Factors 

Although there is evidence to suggest some carcinogens may exhibit thresholds, cancer slope 

factors are developed assuming there is no safe level of exposure to any chemical proven 

or suspected to cause cancer. This uncertainty implies that exposure to even a single 

molecule of a chemical may be associated with a finite risk, however small. The assumption 

is that even if relatively large doses of a pollutant were required to cause cancer in 

laboratory animals (i.e., much higher than a person would ever likely be exposed to over a 

lifetime), these exposure doses can be linearly extrapolated downward many orders of 

magnitude to estimate slope factors for humans. A significant uncertainty for the 

carcinogens is whether the cancer slope factors accurately reflect the carcinogenic potency 

of these chemicals at low exposure concentrations. The calculated slope factor is used to 

estimate an upperbound lifetime probability of an individual developing cancer as a result 
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Table 6-5 

Comparison of Average and RME Risk Estimates• for Selected 
Chemicals in the Upper and Lower Groundwater Units 

Upper Cancer TCE Water Ingestion 1.3E-03 I 2.3E-03 I 2.0E-04(85)b I 3.1E-04 (87) 

1,1-DCE I Inhalation l.lE-02 I 9.3E-03 I 2.5E-03 (77) I 1.8E-03 (81) 

Non cancer TCE Water Ingestion 240 100 110 (54) 47 (53) 

TCE Inhalation 110 23 74 (33) 15 (35) 

TCE Vegetable Ingestion 44 13 29 (34) 8.7 (33) 

Lower Cancer 1,1-DCE I Water Ingestion l.OE-04 I 1.8E-04 I 1.6E-05 (84) I 2.5E-05 (86) 

1,1-DCE I Inhalation l.SE-03 I 1.3E-03 I 3.3E-04 (78) I 2.5E-04 (81) 

a Refer to Table B-9 in Appendix B for detailed calculations. 

b Numbers in parentheses refer to percentage decrease in converting from RME to average risk. 
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of exposure to a particular level of a carcinogen. Therefore, the cancer slope factors 

developed by EPA are generally conservative and represent the upperbound limit of the 

carcinogenic potency of each chemical. The actual risk posed by each chemical is unknown, 

but is likely to be lower than the calculated risk, and may even be as low as zero (EPA 

1989). The conclusion is that these toxicity assumptions will typically result in an 

overestimation of carcinogenic risk. 

The assumption that all carcinogens {whether A, B1, B2, or C) can cause cancer in humans 

is also conservative. Only those chemicals classified as "A" carcinogens by the EPA are 

unequivocally considered human carcinogens. The other three classes are probable (B 1, B2) 

or possible (C) human carcinogens. In this risk assessment, all "probable" and "possible" 

carcinogens are given the same weight in the toxicity assessment (and consequently in the 

estimation of risk) as true human carcinogens. This assumption most likely overestimates 

actual carcinogenic risk to the human. 

1,1-Dichloroethene 0,1-DCE) 

Although 18 studies have been evaluated by EPA for potential cancer risk, only a single 

inhalation animal toxicity study is considered by EPA to be sufficient evidence that 1,1-DCE 

is a complete carcinogen {ATSDR, 1989). Thus, there is question as to whether 1,1-DCE 

is truly an inhalation carcinogen in humans. It is currently classified as a "C" carcinogen 

(see Table 4-2). Therefore, the potential risk from exposure by inhalation (noningestion 

household uses) and ingestion of groundwater may be moderately overestimated. 

Trichloroethene 

The oral and inhalation slope factors for trichloroethene (TCE) are currently under review 

by EPA (IRIS, 1994 ). Until questions regarding the adequacy of the critical studies and the 

toxicity criteria for TCE are resolved, there is some uncertainty in estimating its potential 

cancer risk. Since the slope factor is subject to change, it is not possible to calculate 

accurately the cancer risk associated with TCE. 
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Vinyl Chloride 

Currently, vinyl chloride is under review by" the EPA (IRIS, 1994). A value of 1.9E+O 

(mg/kg-dayt\ which is based on scientific data from 1984 and 1985, was used for the oral 

cancer slope factor (EPA, 1994). The slope factor is likely to change soon in view of 

recently available data, but which has not yet been completely evaluated by U.S. EPA In 

their view (IRIS, 1994) the potency of vinyl chloride as an oral carcinogen is likely to 

increase. Consequently, the cancer risk due to the ingestion of vinyl chloride may be 

underestimated. 

6.2.5.2 Reference Doses 

In the development of reference doses (RIDs) for each chemical by exposure route, it is 

assumed that a threshold dose exists below which there is no potential for adverse health 

effects to the most sensitive individuals in the population. The RID is typically derived from 

dose-response studies in animals in which a NOAEL (no-observed-adverse-effect level) or 

a LOAEL (lowest-observed-adverse-effect level) is determined by applying several 

uncertainty factors of 10 each. An additional modifying factor of up to 10 can be applied 

which accounts for a qualitative professional assessment of additional uncertainties in the 

available toxicity data (EPA, 1989). The final degree of extrapolation for a given chemical 

can range anywhere between 10 and 100,000 and therefore result in a human subthreshold 

dose of one tenth to one-hundred thousandth of the study dose. In general, the calculated 

RID is overly protective, and its use probably results in a moderate to high overestimation 

of noncarcinogenic risk. 

Use of Chronic RIDs in Children 

Oral chronic RIDs were used in calculating hazard quotients for the 1 to 6 year old child. 

The use of chronic RIDs in this age group is conservative and will result in an 

overestimation of risk. Chronic RIDs are developed assuming a lifetime daily exposure. 

Subchronic RIDs, which are usually based on an exposure duration of 2 weeks to 7 years, 
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generally tend to be greater than chronic RIDs, and therefore, would in some cases result 

in a lower hazard quotient and index. 

6.2.6 Summary and Conclusions of Uncertainy Analysis 

Cancer risks based on future residential development in both upper and lower units 

exceeded the lE-04 benchmark used by EPA (1992a) with the upper (1E-02) being about 

one order of magnitude higher than the lower unit (lE-03). The same pattern was evident 

for noncancer risks. For both cancer and noncancer risks, the largest contributors by 

chemical were TCE, 1,1-DCE and vinyl chloride, with groundwater ingestion and inhalation 

while showering posing the greatest risks. 

Table 6-6 summarizes the primary uncertainties and assumptions used to evaluate risks at 

the EKCO Housewares Facility and their relative impact on risk. It is concluded from this 

uncertainty analysis that site risk has been moderately to highly overestimated based on an 

integration of all key assumptions used in the risk assessment for this facility. 

Several important factors at the EKCO Housewares Facility support their conclusion: 

• Based on the unlikely use of the upper unit for drinking water and household 

noningestion uses, the total risks for this unit are significantly overestimated. 

The total risks associated with this unit are most relatistically associated with 

use of this unit for watering of home grown vegetables and fruits. 

• There is a low probability that the site will be developed residentially, and 

therefore risks for both units are likely overestimated. 

• Due to dilution and degradation processes and pump and treatment systems 

already in place, the actual exposure concentration to all VOCs are expected 

to be significantly lower averaged over the next 30 years. 
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Table 6-6 

Summary of Uncertainty Analysis 
EKCO Housewares Facility 

Exnosure Assessment 

• Standard assumptions regarding body 
weights, skin surface areas, inhalation 
rates, and life expectancy 

• Media intake rates 

• Exposure frequencies 

• Exposure durations 

• Use of upper unit for residential 
drinking water and other household uses 

• Dilution and ofVOCs 

Toxicity Assessment 

• Use of chronic RIDs for estimating 
noncancer risk in children 

• Cancer slope (potency) factors 

• 1,1-Dichloroethylene 
• Trichloroethylene 
• Vinyl chloride 

• Reference doses 

q:\ekco\tbl6-6 
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High 
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High 

Moderate 
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• .__. .. • .. .. .. .. .. .. .. .. .. .. ., .. .. 
Roy F. Weston, Inc. - Gulf Coast Laboratories 

VOlAlllES BY GCfMS, lfSL LIST Report Date: 05/20/g4 11:11 
RFW Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Paqe: Ia 

Cust 10: L-1 L-1 l-1 Dup L-1 Dup l-2 L-2 

Sample RFW#: 001 001 OL 002 002 OL 003 003 OL 
Information Matrix: WATER WATER WATER WATER WATER WATER 

0. F.: l.O 5.0 1.0 5.0 1.0 20.0 
Units: ug/l ug/l ug/l ug/l ugfl ug/l 

Toluene-dB 98 % 102 % 96 % 106 % 95 % fll*% 
Surrogate Bromofluorobenzene 96" % 110 % 96 % 107 % 99 % 110 % 
Recovery 1,2-0ichloroethane-d4 96 % 111 % 97 % ll1 % 96 " 114 " ••••••••••••••••••••••••••••••••a===~======~=fl==••==•z•e•=fl============f1=3=•==a•=•==fl==z••a~•••••fl••e•=~a:====fl 
Chloromethane 2 u NA 2 u NA 2 u NA 
Bromomethane 2 u NA 2 u NA 2 u Nl\ 
Vinyl chloride 20 NA 19 NA 1 u N/\ 
Chloroethane 2 u NA 2 u NA 2 u Nl\ 
Methylene Chloride 1 u NA 1 u NA 1 u NA 
Acetone 7 B NA 6 8 NA 4 B N/\ 
Carbon disulfide I u NA 1 u NA 1 u N/\ 
1,1-0ichloroethene 2 NA 2 NA 1 u NA 
1,1-0ichloroethane E 26 E 31 1 u N/\ 
1,2-0ichloroethene (total) E 42 E 42 2 N/\ 
Chloroform I u NA 1 u NA 1 u N/\ 
1,2-0ichloroethane I u NA 1 u NA 1 u N/\ 
2-Butanone 2 u NA 2 u NA 2 u NA 
1,1,1-Trichloroethane 4 NA 4 NA 5 NA 
Carbon Tetrachloride I u NA 1 u NA 1 u N/\ 
Vinyl acetate 2 u NA 2 u NA 2 u NA 
Bromodichloromethane I u NA 1 u NA I u NA 
1,2-0ichloropropane I u NA I u NA I u NA 
cis-1,3-0ichloropropene I u NA 1 u NA I u NA 
Trichloroethene E 42 E 41 E 240 
Oibromochloromethane I u NA I u NA I u NA 
1,1,2-Trichloroethane I u NA I u NA I u N/\ 
Benzene I u NA I u NA I u N/\ 
trans-1,3-Dichloropropene I u NA I u NA I u N/\ 
Bromoform I u NA I u NA I u Nl\ 
4-Methyl-2-pentanone 2 u NA 2 u NA 2 u N/\ 
2-Hexanone 2 u NA 2 u NA 2 u Nl\ 
Tetrachloroethene I u NA I u NA 1 u Nl\ 
1,1,2,2-Tetrachloroethane I u NA I u NA I u "" *~Outside of EPA CLP QC lfmits. 
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RFW B~tch Nu.ber: 1405&855 Client: Ekco Houseware Work Order: 02994-002-QQS-9 P~ge: lb 
Cust ID: l-1 l-J l-1 Oup l-1 Oup l-2 L-2 

RFWI: 001 001 Ol 002 002 DL 003 003 Ol 

TOluene ----- ··-1--u-- - HA -- -- -----ru--- - HA -·----.-u--NA 
Chlorobenzene -·-- - I u NA J u NA 1 u Nl\ 
Uhylbenzene ---- I u nA I u NA I u nA Styrene - ·-- 1 u NA 1 u NA I u NA 
Xylene {lohl) 1 u NA I u NA I u "" *• Outside of ll'J"ClP Ot ll~nits . 

. -.. - • • • .. .. .. .. .. .. .. .. .. J .. .. 



• .. ~ • - .. .. .. .. .. .. .. • .. .. .. ._ .. .. 
Roy F. Weston, Inc. -Gulf Coast laboratories 

VOLATILES BY GC/MS, HSL LIST Report Date: 05/20/94 11:11 
RFW Batch Number: 94056855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: 2a 

Cust 10: L-3 L-4 L-4 L-4 L-5 L-5 

Sample RFWI: 004 005 005 f1S 005 f1SO 006 006 DL 
Information Matrix: WATER WATER WATER WATER WATER WATER 

D.F.: 1.0 1.0 1.0 1.0 1.0 10.0 
Units: ug/L ug/L ug/L ug/L ug/L ug/L 

Toluene-d8 97 " 102 " 93 " 96 " 103 % --9~ 

Surrogate Bromofluorobenzene 99 " 99 " 101 " 103 " 106 " 101 " Recovery 1,2-0ichloroethane-d4 99 " 95 " 97 " 99 % Ill % 98 " ~•••••••••••••••••••••••••••••••••••••••••••Eflm•e•e==••=s•fle=e~••••••••fl••••••••••••fl••••••••••••fl••e~===~==~efl 
Chloromethane 2 u 2 u 2 u 2 u 2 u NA 
Bromomethane 2 u 2 u 2 u 2 u 2 u NA 
Vinyl chloride 1 u 1 u 1 u 1 u E 51 
Chloroethane 2 u 2 u 2 u 2 u 2 u NA 
Methylene Chloride 1 u 1 u 1 u 1 u 1 u NA 
Acetone 4 B 3 8 3 B 2 u 16 B NA 
Carbon disulfide 1 u 1 u 1 u 1 u 1 u NA 
1,1-Dichloroethene 1 u I u 101 % 100 % 1 u NA 
1,1-Dichloroethane I u 6 5 5 18 NA 
1,2-Dichloroethene (total) I u 21 19 20 33 NA 
Chloroform 1 u 1 u 1 u I u I u NA 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 u NA 
2-Butanone 2 u 2 u 2 u 2 u 2 u NA 
1,1,1-Trichloroethane I u 1 u I u 1 u I u NA 
Carbon Tetrachloride 1 u 1 . u 1 u 1 u 1 u NA 
Vinyl acetate 2 u 2 u 2 u 2 u 2 u NA 
Bromodichloromethane 1 u 1 u I u I u I u NA 
1,2-Dichloropropane I u 1 u 1 u I u I u NA 
cis-1,3-Dichloropropene I u I u I u I u I u NA 
Trichloroethene 1 u I u 97 % 98 % 1 u NA 
Dibromochloromethane I u 1 u I u I u I u NA 
1,1,2-Trichloroethane I u 1 u I u I u I u NA 
Benzene 1 u 1 u 104 " 106 " I u NA 
trans-1,3-0ichloropropene 1 u 1 u 1 u 1 u I u NA 
Bromoform 1 u 1 u 1 u 1 u 1 u NA 
4-Methyl-2-pentanone 2 u 2 u 2 u 2 u 2 u NA 
2-Hexanone 2 u 2 u 2 u 2 u 2 u N/\ 
Tetrachloroethene 1 u 1 u I u 1 u 1 u fl/\ 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 u NA 
*• Outside of EPA CLP QC limits. 



RFW Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: 2b 
Cust 10: l-3 L-4 L-4 l-4 l-5 l-5 

RFWI: 004 005 oo5 "s oo5 "so 006 006 Dl 

Toluene ~lJ 94 " 95 " 1 0 . NA --- .. -
th 1 orob-en_z __ e_n_e _______ _ 

1 u 1 u 96 % 97 % 1 u NA 
1 u 1 u . ,, 1 u 1 u 1 u NA 
1 u 1 \J ''I 1 u 1 u 1 u NT\ 
1 u I u 1 u 1 ~ . ,. 1 u NA ... 

Ethyl benzene ________ _ 
Styrene 
Xylene ,...(tr-o-rt~a 1~)--------

*• Outside of EPA CLP QC limits. 

• . -.. • • • • • .. - .. - .. .. .. .. ,p .. .. 
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I Well TOC 
L-1 946.33 
L-2 947.57 
L-3 946.91 
L-4 938.22 
L-5 936.98 
S-4 934.88 
P-5 948.43 

TOC - Top of casing 
GL - Ground Level 
DTW - Depth to water 
BGL - Below ground level 

EKCO\SHALOTW .XLS 

.. -. .. .. 

Stick-
GL ue 

944.2 2.13 
946.2 1.37 
946.0 0.91 
935.9 2.32 
934.7 2.28 
932.3 2.58 
946.2 2.23 

AHP On-Site Shallow Wells 
Minimum and Average DTWs- 1994 

10/28/94 

2/15/94 5/3/94 

I DTW DTW DTW DTW 
TOC BGL TOC BGL 

20.68 18.55 20.75 18.62 
17.49 16.12 15.38 14.01 
15.25 14.34 14.54 13.63 
8.28 5.96 8.08 5.76 
7.67 5.39 7.39 .. s;J! 

10.51 7.93 9.98 7.40 
21.22 18.99 19.59 17.36 

8/10/94 
DTWBGL 

DTW DTW Arithmetic 
TOC BGL Mean 

24.65 22.52 19.90 
17.11 15.74 15.29 
16.52 15.61 14.53 
8.45 6.13 5.95 
7.85 5.57 5.36 

11.43 8.85 8.06 
21.17 18.94 18.43 

DTW BGL Arithmetic Mean of all wells ./12;56 

Page 1 
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• . ,. • • • .. • .. .. .. .. .. .. .. .. ., .. .. 
Roy F. Weston, Inc. - Gulf Coast Laboratories 

VOLATILES BY GC/MS, HSL LIST Report Date: 05/20/94 II :11 
RFW Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Paqe: 3a 

Cust 10: R-1 R-2 R-2 R-3 R-3 R-5 

Sample RFWI: 007 008 008 DL 009 009 DL 010 
Information Matrix: WATER WATER WATER WATER WATER WAH_R 

O.F.: 1.0 1.0 5.0 1.0 20.0 1.0 
Units: ug/L ug/l ug/l ug/L ug/L ug/l 

Toluene-d8 96 % 100 % 104 % 105 " 108 " 
---- 98 ___ % -

Surrogate Bromofluorobenzene 102 " 98 " 106 " 101 " Ill " 106 % 
Recovery 1,2-0ichloroethane-d4 roo· % 98 % 110 % 105 % 112 % , Ill % 
••••••••••••••••••••••••••c••••••••a•••••••••fl••••c=•••=•sflcc•=•===••~=fl====••••••••fl••••••••••••fl~c=======~==fl 
Chloromethane 2 u 2 u NA 2 u NA 2 u 
Bromomethane 2 u 2 u NA 2 u NA 2 u 
Vinyl chloride 1 u 1 u NA 1 u NA - 15 
Chloroethane 2 u 2 u NA 2 u NA 2 u 
Methylene Chloride 1 u 1 u NA 1 u NA 1 u 
Acetone 2 u 5 BU NA 2 u NA 2 u 
Carbon dfsulffde 1 u 1 u NA 1 u NA 1 u 
1,1-0tchloroethene 1 u 1 NA 16 NA 1 u 
1,1-0tchloroethane 1 u 12 NA E 150 2 
1,2-0ichloroethene (total) 1 u E 66 4 NA 17 
Chloroform 1 u 1 u NA 1 u NA 1 u 
1,2-0ichloroethane 1 u 1 u NA 1 u NA 1 u 
2-Butanone 2 u 2 u NA 2 u NA 2 u 
1,1,1-Trtchloroethane 5 I u NA E -NA ~o 1 u 
Carbon Tetrachloride 1 u 1 'u NA 1 u NA 1 u 
Vinyl acetate 2 u 2 u NA 2 u NA 2 u 
Bromodichloromethane I u 1 u NA 1 u NA I u 
1,2-0ichloropropane 1 u 1 u NA 1 u NA I u 
cts-1,3-0tchloropropene 1 u I u NA 1 u NA 1 u 
Trtchloroethene 9 21 NA E 81 5 
Otbromochloromethane 1 u I u NA 1 u NA I u 
1,1,2-Trtchloroethane 1 u I u NA 1 u NA I u 
Benzene 1 u 1 u NA 1 u NA I u 
trans-1,3-0ichloropropene 1 u I u NA 1 u NA I u 
Bromoform 1 u I u ,, ' ., ,NA 1 a'•"' .... ,., 1 u NA I u 
4-Methyl-2-pentanone 2 u 2 u " ·NA 'I 2 u .. , NA 2 u 
2-Hexanone 2 u 2 u NA ., t 2·· u ~ INA '• 2 u 
Tetrachloroethene I u I u NA 1 u NA I lJ 
1,1,2,2-Tetrachloroethane 1 u I u NA 1 u NA I u 
•· Outside of EPA CLP QC limits. 



-

RFW Batch Number: 9405G855 Client: Ekco Houseware 
Cust 10: R-1 R-2 

RFWI: 007 

Toluene -· - 1-U 
Chlorobenzene 1 U 
Ethylbenzene 1 U 
Styrene 1 U 
Xylene (total) 1 U 
•· Outside of £PA CLP QC limits . 

. -.. • - • - -

008 

-- --~-u--
1 u 
1 u 
1 u 
1 u 

- .. 

Work Order: 02994-002-005-9 
R-2 R-3 R-3 

008 DL 009 009 Dl 

NA I U 
NA 1 U 
NA 1 U 
NA 1 U 
NA 1 U 

- - .. .. .. 

RA 
NA 
NA 
NA 
NA 

.. 

Paqe: 3b 
R-5 

010 

r· u · 
1 u 
1 u 
1 u 
1 u 

, .. .. 



• --- - .. - .. .. .. .. .. .. .. .. .. .. .._ .... 
Roy F. Weston, Inc. -Gulf Coast laboratories 

VOLATILES BY GC/MS, IISL LIST Report Date: 06/22/94 09:50 
RFW Batch Number: 94056855 Client: Ekco Houseware Work Order: 02994-002-005-9 Paqe: 3a 

Cust 10: R-1 R-2 R-2 R-3 R-3 R-5 

Samp 1 e RFW#: 007 008 008 Ol 009 009 Dl 010 
Information Matrix: WATER WATER WATER WATER WATER WATER 

0. F . : 1 . 0 1 . 0 5. 0 1 . 0 20. 0 1 . 0 
Units: ug/L ug/L ugfl ugfl ug/L ugfl 

Toluene-dB 96 % too % Io4 % lOS % 108 % - - -98 -- % 
Surrogate Bromofluorobenzene 102 % 98 % 106 % 101 % Ill % 106 % 
Recovery 1,2-0ichloroethane-d4 10Q % 98 % 110 % 105 % 112 % Ill % 
========·====================================fl============fl============fl============fl============fl============fl 
Chloromethane 2 U 2 U NA 2 U NA 2 U 
Bromomethane 2 U 2 U NA 2 U NA 2 U 
Vinyl chloride 1 U 1 U NA 1 U NA 15 
Chloroethane 2 U 2 U NA 2 U NA 2 U 
Methylene Chloride 1 U 1 U NA 1 U NA 1 U 
Acetone 2 U 5 B NA 2 U NA 2 U 
Carbon disulfide I U 1 U NA 1 U NA 1 U 
1, 1-0ichloroethene 1 U 1 NA 16 NA 1 U 
1,1-0ichloroethane 1 U 12 NA E 150 2 
1,2-0ichloroethene (total) 1 U E 66 4 NA 17 
Chloroform 1 U 1 U NA 1 U NA 1 U 
1,2-0ichloroethane 1 U 1 U NA 1 U NA 1 U 
2-Butanone 2 U 2 U NA 2 U NA 2 U 
1,1,1-Trichloroethane 5 1 U NA E 70 1 U 
Carbon Tetrachloride 1 U 1 U NA 1 U NA 1 U 
Vinyl acetate 2 U 2 U NA 2 U NA 2 U 
Bromodichloromethane 1 U 1 U NA 1 U NA 1 U 
1,2-0ichloropropane 1 U 1 U NA 1 U NA I U 
cis-1,3-0ichloropropene 1 U 1 U NA 1 U NA I U 
Trichloroethene 9 21 NA E 81 5 
Oibromochloromethane I U I U NA 1 U NA 1 U 
1,1,2-Trichloroethane 1 U 1 U NA 1 U NA 1 U 
Benzene 1 U 1 U NA J U NA J U 
trans-) ,3-0ichloropropene 1 U 1 U NA 1 U NA J U 
Bromoform 1 U 1 U NA 1 U NA I U 
4-Methyl-2-pentanone 2 U 2 U NA 2 U NA 2 U 
2-Hexanone 2 U 2 U NA 2 U NA 2 U 
Tetrach l oroethene 1 U 1 U NA 1 U NA I U 
1,1,2,2-Tetrachloroethane 1 U 1 U NA I U NA I U 
*= Outside of EPA CLP QC 1 imit_s_.-



Rf~ Batch Number: 9405G855 Client: Ekco Houseware 
Cust 10: R-1 R-2 

RFW#: 007 008 

Toluene ----------r-u- IU 
ChJorobenzene - - --- J U J u 
Ethylbenzene 1 U 1 u 
Styrene 1 U 1 u 
Xylene f[OfiT 1 U 
*• Outside of EPA CLP QC limi~ 

1 u 

• . -.. -- - - - - - -

Work Order: 02994-002-005-9 
R-2 R-3 R-3 

008 Dl 009 009 Dl 

nr-------~ u ~ 
HA J u HA 
NA 1 u NA 
NA 1 u NA 
NA 1 u NA 

- -- - -

Paqe: 3b 
R-5 

010 

. - ----·- - 1-u­
l u 
1 u 
1 u 
1 u 

.-. .. 



• . ,. - .. • • • - • • • • - - - .._ .. .. 
Roy F. Weston, Inc. - Gulf Coast Laboratories 

VOL/\Til£S BY GC/MS, IISL LIST Report Date: 05/70/94 11:11 
~FW Batch Number: 9405G855 Client: E~co Houseware Work Order: 02994-002-005-9 Page: 4a 

Cust 10: FB-l-1 18050294 VBLK VBLK BS VBLK BSD VBLK 

Sample RFW#: 011 012 94GVB164-HB1 94GVB164-HB1 94GVB164-HB1 94GVB165-H81 
Information Matrix: WATER WATER WATER WATER WATER WAHR 

D.F.: 1.0 1.0 1.0 1.0 1.0 1.0 
Units: ug/l ug/L ug/l ug/L ug/L ug/L 

Toluene-dB 104 " )00 " 100 " 104 " 98 " ]Ol~-
Surrogate Bromofluorobenzene 110 " 107 " 97 " 104 " 99 " 102 " Recovery 1,2-0ichloroethane-d4 no· " 108 " 99 " 100 " 98 " 105 " =••••••••••••••••••••••••••••••••======•=====fl========•==Efl~••••=•••••=fl=====••••=•=fl••~•z===••••fl••==========fl 
Chloromethane 2 u 2 u 2 u 2 u 2 u 2 u 
Bromomethane 2 u 2 u 2 u 2 u 2 u 2 u 
Vinyl chloride 1 u 1 u 1 u 1 u 1 u 1 u 
Chloroethane 2 u 2 u 2 u 2 u 2 u 2 u 
Methylene Chloride 1 u 1 u 1 u 1 u 1 u 1 u 
Acetone 2 u 4 B 5 4 B 4 B 5 
Carbon disulfide 1 u 1 u 1 u 1 u 1 u 1 u 
1,1-0ichloroethene 1 u 1 u 1 u 108 " 95 " 1 u 
1,1-0ichloroethane 1 u 1 u I u 1 u 1 u 1 u 
1,2-0ichloroethene {total) I u I u I u 1 u 1 u 1 u 
Chloroform I u 1 u 1 u 1 u 1 u 1 u 
1,2-0ichloroethane 1 u 1 u 1 u 1 u I u I u 
2-Butanone 2 u 2 u 2 u 2 u 2 u 2 u 
1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 u I u 
Carbon Tetrachloride 1 u 1 'u 1 u 1 u 1 u 1 u 
Vinyl acetate 2 u 2 u 2 u 2 u 2 u 2 u 
Bromodichloromethane 1 u 1 u 1 u 1 u 1 u 1 u 
1,2-Dichloropropane 1 u 1 u 1 u 1 u I u 1 u 
cis-1,3-Dichloropropene I u I u 1 u 1 u I u I u 
Trichloroethene 1 u I u 1 u 96 " 95 " I u 
Oibromochloromethane I u I u 1 u I u 1 u 1 u 
1,1,2-Trichloroethane 1 u I u 1 u I u 1 u 1 u 
Benzene I u 1 u I u 108 " 108 " I u 
trans-1,3-0ichloropropene 1 u I u 1 u J u 1 u J u 
Bromoform 1 u 1 u 1 u 1 u 1 u 1 u 
4-Hethyl-2-pentanone 2 u 2 u 2 u 2 u 2 u 2 u 
2-Hexanone 2 u 2 u 2 u 2 u 2 u 2 u 
Tetrachloroethene 1 u I u 1 u 1 u I u I u 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u I u 1 u I u 
*• Outside of EPA CLP QC limits. 



RFW Batch Number: 9405&855 Client: Ekco Houseware Work Order: 02994-002-005-9 raqe: 4b 
Cust 10: FB-l-1 18050294 V8LK VBLK BS VBLK BSD VBLK 

RFWI: 011 012 94GVB164-"Bl 94GVB164-"Bl 94GVB164-"Bl 94GVB165-"81 

Toluene ~ I u llJ 104 i 96 I I u Ch 1 orob-en_z_e-ne ________ _ 1 u 1 u 1 u 100 % 95 % I u 
1 u 1 u 1 u 1 u 1 u I u 
1 u 1 u 1 u l u 1 u l u 
1 u I u I u 1 u 1 u I u 

Ethyl benzene ________ _ 
Styrene 
Xylene ,..,( t.-o ...... t-.a , ...... ,--------
*• outside of EPA CLP QC limits . 

. . -...- • • • • • - - . .. - - ,,. .. 



•• ,---·········-~-
Roy F. Weston, Inc. - Gulf Coast laboratories 

VOLATILES BY GC/MS, USL LIST Report Date: 05/20/94 11 :JJ 
RFW Batch Number: 94056855 Client: Ekco Houseware Work Order: 02994-002-005-9 Paqe: Sa 

Sample 
Information 

Surrogate 
Recovery 

Cust 10: VBLK BS 

RFW#: 
Matrix: 

D.F.: 
Units: 

94GVB165-MB1 
WATER 

1.0 
ug/L 

VBLK BSD 

94GVB165-MB1 
WATER 

1.0 
Ug/L 

Toluene-dB rol\- %~- 9~ 
8romofluorobenzene 108 % 104 % 

1,2-Dichloroethane-d4 110 % 109 % 
==••=emca•=•z•••K•••••••••••••=~s•=z===s=====fl============fl==========e=fl•==s•=••••~•fl===•======•=fl=======~====fl 
Chloromethane 2 U 2 U 
Bromomethane 2 U 2 U 
Vinyl chloride 1 U 1 U 
Chloroethane 2 U 2 U 
Methylene Chloride 1 U 1 U 
Acetone 4 8 5 8 
Carbon disulfide 1 U 1 U 
1,1-Dichloroethene 118 % 105 % 
1,1-Dichloroethane I U 1 U 
1,2-Dichloroethene (total) I U I U 
Chloroform I U 1 U 
1, 2-Dfchloroethane 1 U 1 U 
2-Butanone 2 U 2 U 
1,1,1-Trtchloroethane 1 U I· U 
Carbon Tetrachloride 1 U I U 
Vinyl acetate 2 U 2 U 
Bromodichloromethane I U I U 
1,2-Dtchloropropane 1 U 1 U 
cts-1,3-Dichloropropene 1 U 1 U 
Trtchloroethene 103 % 102 % 
Otbromochloromethane 1 U I U 
1,1,2-Trtchloroethane 1 U I U 
Benzene 112 % 114 % 
trans-1,3-Dichloropropene 1 U I U 
Bromoform 1 U I U 
4-Hethyl-2-pentanone 2 U 2 U 
2-Hexanone 2 U 2 U 
Tetrachloroethene I U I U 
1,1,2,2-Tetrachloroethane 1 U I U 
*• Outside of EPA CLP QC ltmlts. 

.. 
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AoV F. W....._llnc. 
1 WftlanW~ 

FACSIMILE TRANSM11TAL 
Glenloc:h 25 

fAX 610:701-75fll 
Well en.w. Pwn......,_ 1931Q.1.a 

111 810.701·3000• Fax 610·7D,O:U8S 

TO: 

FROM: 

TOTAL PAGES: __ ...... -..-; 

W.O.#~ 

COMMENTS: I ' 2 kC~u 

Reeipient's Telecopy 

Telephone # ------------

Origmators Telephone # 

Providing quality environmental management and consulting engineering services for over 40 years iD tbe 
areas or: 

Allalytic:aJ Testina/Characterizatloa 
Ajr Quality 
Water Quallty/Wastewater 
Hazardous, Solld., Radioactive Was&e 
Health and Safety 

54 omc:es Worldwide 

Life Sciences 
Strategic Environmental MaDagement 
lDfonnation Ma.nagemeut 
Construction/Remecllatlon 

The dol;umwma .-Tipanylng 11\11 teleeQpy ttanlmi-.ian oonloMR conllcMnlial, pi'Niev-O 01' ~ mlormdan that eittwr eanttitlllee .. p!Openy 
of fby F. \Waan, n:. (W!S'fONe) IIX, it the PfOPirtv at analher, ,....,.. lntannaaon that Ia within WESTON'• o.N, G&lllady anc1 can•al. The 
•ntonn•don Ia lntanaed m a. for IN u.. of ._ lncfividl.l&l or entity rwnecl on the tran~milllon lhHl I ~ .,. nac u. Intended ,...m. bl ...,, 
lh.a1.,V cll.aotu,., c:apyl~ at u• ot1he aanwna ollhlllltteopiea tntamalian 11 pratlibillad. I you hMII r8CIIIvecf ltlilllleoopy .In .,or, p1u1e natify 
ua by teltphane immedialllly aa triM ~~~e oan arrange tot b ,...... oll:he origiMt doa\1"""'- at no 1101\ • you. ThaNe yoy for ,_, ~ 

RIIWO..U..Io\.01~ • 



~~ BY:(v\CEPi tilt.o-7Ul-75Si · i-11-~ :11:1::;.-U: Rv'r f. ViESTo\. 1:\C- kV1 i·. !l:.~iu.\. 1:".·~· .: - .-. 

I 
EKCCl 1 
HOUSEWARES, INC. a.. 

----------------~I 

Hr • :::>en::.i.:~ loee 
Ohio Enviraamen~al Protection Agency 
Northeaa~ Distr!ct Office 
2110 Seat ~rora Ro&d 
'l'win.sb'.ug, Ohi.o 44087 

, Dear H:. :t.eea 

May 5, 1994 

Enclaaeci plea•e finci Ekca Houaawarea, Inc. Groundwater 'Reclamat!.c)n ProJect Repcrt. 

This repo.rt la c;omplete and includes actual analysis from Wadaworth Laboratory. 

Enclosure• 

JI.i/b&% 

!!port 1100 

ee: Paul Tag, Plant Manaqer 
Ekco Houaewaraa, Iac. 
Massillon, Ohio 

H&rold lyer 

Sincerely, 

{~,t~ 
~ffrey ~- Bu~ 
Proeesa !ngineerinq Manager 

Sally Averill 
u.a. Bnviramnental Protection 

Aqency 
Chicago, Illinois 

Roy F. We•ton, Inc. Robert Zollner 

L_ 

Wea~ Chea~e.r, Pennsylvania American Ho.a Products 
Hew York, New York 

Daniel Schiltz 
Ohio Air Pcllucion DiViaion 
Cant.on, Ohio 
CAAalyaia Log - ~r St~ipper Only) 

P.O. au •. 'if10 • M.lhillon. vn10 44M3.0SHJ • rclcpnnn-.· 2 t618l2-5D2t:. 
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11C I: llt23971Dl 
~ 1: A4D19D023·0Dl 
XAftD; D.'l'BR 

:ax:c IIDUDIWl&S co. 

•01 W·lO• "aLL 4·1!·14 10:00 

- . - . ~ - ~ • • • • - • • • • • • GC/XS Volat11u • • • • • • • 

Acrolein 
Acryloni crile 
Benzene 

BranodichlorcmechaDe 
Bramcforlll 
Brc:naaecbane 

C&rbcn ceerachloride 
Chlorot.naen• 
Dibromochloromecbane 

c:hloroechane 
2- Chloroeehyl viuyl ether 
c:hlorofo:rm 

Chloraaat:hane 
l,::Z·DichlorObeaSene 
l.l·Diehlorobensene 

l,4·Diehlorobensans 
l.l·D~cbloraetb&De 

l,2·Dichloroachane 

l,l·D~cblocoetn.ae 

l, 2 •D:i.ghlllliiZ'a.tlwae, 'l'ot:&l 
1,2-Dichlorcpr~ 

cia·l,l·Dicblaropropene 
er~a·1,3·Dicbloroprcpene 

Kthyl.bmlzei:HI 

l,~·Di~oroe~hane·d6 

Toluene-dB 
ke~~~ofluorot.n.eDB 

l'tO'II:. ,.. U.CIJWD 

l OF 2 
ustJLT RBPOR!'IBG 

fug/L) LIMXI III'1'HQP 

110 
liD 
liD 

liD 
liD 
.liD 

liD 
liD 
1m 

liD 
liD 
liD 

liD 
n 
I!ID 

5I 
210 
liD 

1 

14 
98 

" 

sao 
500 
50 

50 
50 
100 

50 
50 
50 

100 
100 
50 

100 
!50 

50 

so 
50 
50 

50 
50 
!0 

OSEI'A 62~ 
DIKPA 624 
'DSEI'A 62~ 

USBI'A 62~ 
USBPA 124 
USEPA 62~ 

OSEI'A 62" 
OSBPA C24 
USKPA '24 

OSII:PA 626 
USI:PA 62. 
USEPA 6:1~ 

USBPA 64~ 
OSKPA 624 
DSEPA 626 

OSBPA 624 
U8D.t. 6:.14 
USDA 624 

USD.t. 124. 
usaP.t. 124 
tDKPA 624 

50 USBPA 62~ 
50 OSBPA 624 
50 OSKPA 624 

{ 73 • 118) 
{ 92 • 109) 
.( 85 • 101) 

JIID 1"'IT WJA!IID A.T ,_ftA11!D IDOil'riiC 1..1Wr 

~/19/9, 

~/19/'J"-

Ja'l'RAC'l'IOO • QC 
ANALYSIS PAZ: ll&l:Qi 

04/:Z0/94 
04/::Z0/94 
04/20/94 

04/'l0/94 
04/%0/54 
04/20/94 

04/:20/94 
04/20/54 
04/'l0/94 

04/::10/94 
04/20/94 
04/J0/!14 

04/20/94 
04/20/94 
04/20/94 

04/20/94 
04/20/,4 
04/20/94 

04o/20/t4 
06/20/tll 
04/20/94 

04/20/94 
04/'l0/94 
04/20/94 

<&110117 
~:.10117 

<&:.10117 

4110117 
·U.lOll"l 
'l.10117 

4!.l0117 
4!.10117 
<&!.1011':' 

<&l.lOlli 
4~1011':' 

U.lOlli 

U10117 
6110117 
4l.10117 

4l.l0117 
41.1011'7 
4l.l0ll.i 

6110117 
6110117 
~l.l0117 

41.10117 
4110117 
4l.l011 "i 



SE.\. B~·:c.u\CEPT 611!-701-7597 . 7-11-~ :ll:lo...U: RO':' F. E.:-io.-. I!\(- R•.'l f. nbTL·:'\. 1\L. ·- ... i: 

I 

tiD I: Jal97101 
~ I; AtD190023•001 
-'1'11%%1 D.'l'D 

- . - - . - - . . . . 

PAMMEIJR 

't'ric:b.lC~:OflucrclllaUiaae 
.. thyl-. cbl.QZ'id. 

.. 

1,1,2,2-~:rachloroaeb&De 

or.uac:hloroethene 
Talueaa 
1.1.1-~c~oroa~ 

1,1,2-~icb1oroeeb&De 
"tz'ialll.C~~:a. tbeu 
Xylen.•, ":'ctal 

StlBIQGAii BICQVIRX 

l,2·D1~o~~-~ 

Toluezw·dl 
Br~luorobeAsene 

~ AIUCJIYIZ) 

. . • • • 01!/la volat:ilaa . - - . - - . 
USULT 

(yg/Ll 

RD 
liD 
RD 

RD 
JID 
1.200 

ID 
430 
1m 

20F 2 
RDOL"'DD 

50 
50 
50 

sa 
50 
50 

50 
so 
50 

I,D'Tt lll11tRp 

tiSDA &2t 
tiSDA 124 
CSDA 124 

tJSDA 624 
1J8DA &24 
USDA 124 

tJSIPA &24 
miD& 624 
tiSKPA 624 

73 ° l.ll) 
92 • lOJ) 
85 - 101) 

ND 1101' -QLJID AT 1'8n"411P aucMJWiiil &oiiiiR 

* 

0 . . . 0 . . 
U'I'RAC'riOl' 0 

MNeYIIS na;n: 

04/20/94 
04/20/94 
04/20/U 

04/20/94 
04/20/94 
04/20/tt 

D4/ZO/t4 
04/20/U 
04/20/94 

I 
4/li/i4e.. 
.. /l!l/94 ·1 

----·I 
QC 
~ 

41101.171 
U1Dll' 
41:0011'1 

4ll0117 
4U0ll7 

t110l.111 

411011" 
41101.1"7 
u:.o11-:rl 

I 
I 
I 
I 
I 
I 
I 
I 

J 
I 
I 



-_1 

I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 
I 
I 

110 t: 112397102 
M1B •: A.Dl90023·001 
IU.DD: 11A'l'lll 

. 7-li-~ ;}1:17:\.'r.' 

KROl W•10• WSLL t·1t·J4 10:00 

J.\·- . -

4/~9/94 

4/l.!i/94 

• • • • • • • • • • • • • · • • • · GC/XS Yo1ati1ea · - · • • - • · · - - • · · • 

PARAIIlB'l'BR 

SQRROOAIE BECQVBBY 

BramofluorobeDseDe 
l,2-Dichloroetbana-d4 
'I'oluene·cil 

RBSOX.T 
!us/L) 

3.3 

1 

101 
90 
tB 

~ION· QC 
IQCliPD .ANALYsis DAIE m 

1.0 

ACCBPTABLE LOOTS 

86 - ll!) 
7' - 11-6) 
aa uol 

~0 '-fa crl L. 



SE.\1 B'r :CO!\CEPT tilu-7ul-75~7 

110 t: Ja318101 
LAB I: A'Dl90D2l·D02 
awrnz 1 DTIJI. 

XR02 SOO!K WKLL f•1J•J4 10a00 

W-1 D&D :DIIPloi:D I 
~B lUC&lV&D: 

I 
I 

4/19/ e.. 
4/U/: I 

• • • • • • • • • • • • • • • • - • tli!/JIS Yola Ci~• • • • • • • • ---·--·- I 1 OP 2 
usm.T utorrnc 

Ppaegm:a 

Aaroleizt. 
Aczyloait:ril• 
BensiiD8 

BrCIIIOdichlorCIIIet!wle 
Brc:aofa:m 
B~thane 

Carlxm ~•crachlc=iCS. 
Chlo:robeD•~ 
D~chloramethazle 

Chloroethane 
:a· Chloroet.nyl viDy:. et:her 
Chl.orctons 

Chl.o:rc:.ethaDe 
1,2•Dicblo~eae 
1,3·Dicblorobenaeue 

1,6-Dicblorabeaaene 
1,1·Dicbloroetb&De 
1,2-Di~loroe~ 

l,l·Di~ozoe~ 

1. 2·Dichl=oe~. Total 
1,2-Dicbloroprgp&oe 

~i•·l,l·Dieblcropropea. 
~r&aa·l,l·Dichloroprcpene 
•tbyll:Mmaece 

1,2-Dieh1oroetb&De-d6 
'l'o l u.Ae-cU 
:a~QIIIQfluoroben&eae 

llf01E: AIIIICII\'!2) 

(uq/Ll 

!iiD 
liD 
JU) 

liD 
liD 
liD 

1IID 
liD 
liD 

HD 
59 ., 
,_ ... 
,.'7 
liD 

.t 
II 
102 
98 

te IIDT _,IICIU)AT'IDftll.~ IIDOCI'I'ICi UMil 

UJW NDNQ 

50 
50 
5.0 

5.0 
5.0 
l.O 

5.0 
5.0 
,.0 

10 
10 
!5.0 

10 
s.o 
5 .o 

5.0 
5.0 
5.0 

!5.0 
5.0 
s.o 

5.0 
5.0 
5.0 

tJSDA 626 
tJ88PA 626 
'DSK•A 62t 

tJSEPA 62C 
'DSDA 62C 
tr~a•A G2t 

OUPA 6Zt 
'DSDA 626 
tJSDA 62t 

llDPA '24 
tJSDA 62t 
tJIDA 1526 

USDA 62-6 
USDA 626 
USDA &.Zt 

tJSIPA 'lt 
'U&UA 12t 
'OSIPA 62-t 

VIP& 524 
UIDA 624 
OBKPA 626 

IJBPA 62t 
USKPA '2-t. 
OSKPA 62<6 

73 • 111) 
12 • 109) 
15 - 108) 

8X'l"RAC'r:ON. QC 
,yw.xsu PAD MI! 

I 0../20/14 4111 
04/%0/14 ,111 
04/20/14 t:U.I 

I 0-t/20/94 4111 
0-6/20/94 Ull 
04/20/, .. U.ll 

I 04/:Z0/94 4111 
04/20/94 U11 
O.f/20/'4 t:.ll I 
06/20/94 Ull 
04/:ZO/tt Ull 
04/20/94 Ull I 
04/20/" 4111 
04/20/t4 411( 

I 04/20/" o\111 

04/:Z0/94 Ult 
M/20/" 4111 

I 04/20/!tt Ull 

04/30/14 4111 
04/20/U 4l1C I 04/20/tf 41.1( 

04/20/t4 o6U< 
04/20/94 tll( I 04/~0/94 uu 

I 
I 
I 

J 
I 
I 
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I 
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.I 
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I 
I 
I 
I 
I 
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I 
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I 
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5~1 81 :cu\CEPT tiiv-7Ul-75S7 

wo t: 112398101 
~ t: A'D190023·002 
J&AftlX: IIAnR 

. .. - - - - - - - -

.P.AR»D!"'rB R 

Tricblorofluorametbaae 
Jle~hylene chlori~ 

. 

~.l,2,2-Teerachlcroeehane 

Tetrachloroetnene 
'rclwme 
1.1.1-~ieblacoeeb&Da 

1,l,l·Trichlcroetb&De 
'rricbl.ozooetbP.• 
Xylenea, Tot.al 

$]RBocal'i RECOVERY 

~.~-U~chla:ceehane-d4 

'1'Ciluene- d.8 
aramotluorcbenaene 

HO'I'J:; ~ IUICZIVaJ 

. . 

MR02 8~ ~ 4•1t•t4 lOaOO 

rv- I 

- - - • GC/MI Vola~ila8 - - - - - -
2 OF 2 

RZStJI.T REI'OI.'1'liG 
luq/I.! um lll'l'HQp 

1\lD s.o 'CSIJIA 6:zt 
Jlt) s.o 'CSIPA 624. 
m::l s.o 'D'SBI'A 624 

JII) 5.0 'DSIPA 62' 
1m 5.0 adJlA 624. 
23 s.o 'DIP'.&. 124 

liD 5.0 OSSPA '2' 

"'' 5.0 ua••A &2' 
JII) s.c 'CUPA 62t 

1 ActimBLi hlmTT$ .. ( 7! - l.ll) 
102 ( 92 - 109) 

" !-as l.DI) 

PCD NOT D&Ta:JID A.T,.RA'RII .-o.T11G UNit 

- . - - - - - -
C'l'RA~:ON • 
.UW.ISI§ DATE 

04/20/9, 
04/20/94 
04/20/94 

0'/20/94 
04/20/94 
04/ZO/U 

04/20/94 
0'120/94 
0-t/20/94 

"/19! 
"/19 .· 

-
QC 

Ia:!: 

Ul 
Ul 
Ul 

411 
411 
Ul 

Ul 
Ul. 
Ul 



~~ BY:C~CEPT 610-701-7557 ROY f. IESTO\. lr\C- Ro) f. ~E3TO\. 1\C. ·: b lt 

liD t• ICltUO~ 
LAa ta ~110023·002 
a'ftn: a.'l'IR 

BCC .CXIIP'P•S CO. 

Ma02 I~ WSLL 6·1t·JC 10s00 

W-/ 

- . . - . . . • - • - - • - • • - - Ge/.MI Volatile• - • • • • • • 

PAJWII'l'IB 

Br~lUCZ"CCbeAAene 
1,2·Di~oroeeA&ae•d4 
Tolu.ae·dl 

R.l!m&T 
Cug/:C,) 

.t 

10? 
1.01 

" 

RDOidlliG 
HMJT 

1.0 

., - 115) 

.,, - 11.4) 
18 • 110) 

I 
I 

6/19/94 e.. 
f/19/94 -1 

. . . . . - . . 
&XTRACTION· 
NJALXiU QAD 

04/20/94 

II; I (J/l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,} 
I 
I 
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SE.\f BY:CO\CEPT 6111-701-7597 ROY F. liESTO\. I~C- RO'l f. li"ESTLI\. 1\l. :; ~· ... c 

KKCO ADUs.GPU CO. 

D03 Dn.'D'DI'!' ftC. .&D. SD.li:JD. .. ·1t • ' ' 10 s 00 
110 1: H23Ul0l 
LA8 I: A6D~90023·003 
JI&D%%: 1l1:l'BR 

DAft SUULKD: 
!11.'1'1: UCEIVKD: 

. . . - - - - - . - . . . . . - - - flt!/U Volat::Ll8• ------- .. - ... .. - - - . 
1 or 2 

JlBstn.T UPORTIR3 U':'RAC'riOil-

P!BMmR tuq/Ll Lim ll!:'l'HOD .ANALYSIS DATE 

Acroleizl JZI) so DDPA 626 Oo6/20/96 
Acrylonitrile JID so 'CSIIPA 62t Ot/20/94 
Benzene liD s.o OSBPA &24 Ot/20/96 

BrOIIICd.iciUa:cmethane liD 5.0 'CSIPA 626 0&/20/96 
:B:raac.fa%111 liD 5.0 'CSIPA 526 04/20/94 
Brc:IIIIQIIIe~h&m! RD 10 'CSUA 624 06/20/,, 

Carban tetrachloride RD 5.0 tr8BPA 624 04/~D/9t 

Chlorabenzene RD 5.0 'CSBPA 624 Ot/20/94 
Dibromcchloromethane !liD s.o 'C'SIPA 62-t 04/20/,, 

C!hloroe~hane JD) 10 C'DPA 6~4 04/20/94 
2 • Ollaroe~l vinyl ather RD 10 tmr.PA 12f Ot/20/9t 
cuoro:Oftl RD 5.0 D'SBPA 15"2 .. 04/20/94 

Chlo:'QIIIet:.bane Ia) 10 tJSEPA ,24 0./20/94 
l.~·D1chlorobenzene R[) 5.0 tJSEPA 624 04/20/94 
l,l·DicblorObeasene RD 5.0 tl'SIPA 624 Ot/20/'4 

1,4-Dichlorobenaene lU) s.o tJSIIPA 626 06/20/96 
l,l·D1chloroeeh&ae liD 5.0 USKPA U6 0,/20/94 
1,2-0ichlaroeeh&De RC 5.0 us•PA n• Ot/2.0/94 

1,1-Dicbloroe~ RC 5.0 tJIRPA 62f 04/20/9t 
1.4-Dichlaroetben., Total ND 5.0 USKPA 624 Of/20/94 
1,4·D1chloropropane RD 5.0 'CSKPA 62 .. 04/20/t4 

~i•·l,J-Dichlorgprgpeae lCD 5.0 D'IKPA '24 0'/20/J4 
trani-1,3-Diehloropro,pene ND 5.0 'CSKJiiA 624 Ool/20/94 
Bt:hyl.ben.:ume ND 5.0 ODPA 624 04/20/'" 

SORRQGA'TE RICOWRY ! Ac:anuu upn 

1,2.-Dicnloroe~-dt at ( '73 • l.ll) 
Toluene-de 98 ( 92 • lOS) 
araaaofl uorobenaeDe 100 (. 85 - 101) 

NOD: AI u.caYID 

I'ID IIIOT DKnCnD AT 'Ia ftAJm -...c.YIJIIC: 1.-.r 

cc 
Bam~ 

UlOl.li 
UlOlli 
Ul0117 

UlDlli 
41101.17 
Ul0117 

Ul0l17 
Ul0117 
4110117 

&U.Olli 
Ul0ll7 
tl.l0l.l'7 

Ul0ll7 
Ul0l.l7 
•llOlli 

4.110117 
UlDll7 
U101li 

U1011"1 
UlDlli 
U10l.li 

Ul.Ol.l"l 
4ll01l"; 
4.11011": 



~1 B~:Co\CEPT 610-701-7597 i-11-s.a :11:17~-: RO'I' f. IESTO\. I ~C- Rm , . WESTO\. 1\C. :;lu .t 

I 
I aco aoua•awa c:o. 

11103 Uft.DIDft' nml .&D 8D%Da 4•1t-tc 10100 
1ID 1: K2l9910l D&D SIDI.KD: 
~ I: A'D19002l·003 D&D &ICIIVID: 
D\'Kl:X: WATD 

4/19/91'!.. 
4/19/9~ --

• - • - • • - - • - - - • - - - - • rll!/'11£ 9olatUee - - • • • • • . . . - . - . . ... I 
PM'""'IR 

TricblorofluoJ:"CCMtlw:ae 
•thyleu chloride 
1,1,2,2-Tecracbloroe:baQe 

TW~rachlora.tbafte 
Tolutme 
l,l,l·Trichlo~thaae 

1,1,2·Tricbla.raethaae 
'l'r1cnJ.oroetbeiM 
Xyl.eaea;, Total 

StllUtQGAn RIC:CVQY 

~.2·D1ChloroecbaDe·~ 

Tolu.ue·dl 
BrCIIIIa~l\ICirobeDa._ 

NOR. ...... .., 

l OF 2 
Ustrt.T UPORTDG 

fyq/Ll 

liD 
liD 
liD 

liD 
BD 
liD 

liD 
BD 
liD 

., ,. 
100 

s.o 
!5.0 
s.o 

5.0 
s.o 
5.0 

5.0 
5.0 
s.o 

tlSIPA 624 
llSSPA 124 
us••A 624 

miDA 62t 
ma•A &a4 
tJB••A 624 

tJSDA &26 
03DA &ZI 
tJIUA U& 

73 - 118) 
92 - 1.01) 
85 • 101) 

1m MO't a.rw! te A'f'laft'A1D~ Ulllr 

JDa'aACTIOft-

'DIJSIS MD 

06/20/96 
Dl/i0/'1 
04/20/tt 

04/20/94 
04/20/!t 
04/20/94 

Ot/20/'1 
01/20/,. 
04/20/91 

QC 
JAI;J! 

u::.oul 
t110U'7 

4110111 

41101.1 
41101.1 '7 

4110l.l. 

411011 
4110!.1 "1 

UlOlll 

I 
I 
I 
I 
I 
I 
I 
I 

J 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 

.. 
I 
I 

we t: II:Zl99102 
LAB 1: AAD190023-003 
~~Aft%%: WA'l'IR 

stlRROOAIE RlijCOVI&X 

Braaa:fll.ler~ene 

1,~-Dicbloroetnaa.·~• 

Tclume-~8 

BCO IECOSHAIKS CO. 

IIRD3 Dn.DIDI'r ncaa AD alftDJID 6·1t·l4 10a00 

• • • c:t::./JIS Va1a~i1•• 

usm:r 
tuq/Ll 

.t 

104 
95 
97 

U»>Ol'rDG 
I.tm 

1.0 

8& - 1.15) 
.,, • 11.) 

•• 110) 

D&ft SAIIl'Lm: 
DAft UC.lVZD: 

U'l'RAC."riON­
AJW.YSIS DATI 

NO 

4/19/94 
4/19/94 

61110941 



S~l By:C~CEPT 610-701-7557 · 7-11-54 :11:16~~ RU~ F. JiE.SiO\. I~C- P.«J't f. ~t::..:):O\. ~~- -=~~ --

I 

wo t: 112&00101 
Wit I: MD1!J0023·004 
JD.'ftl%%1 WA'l'IR 

- - - - - - -

PJIR!J'T'B 

~oleiA 
.Ac:r:ylcai ~rile ··=-
BraaodichlorCDAI:.b&De 
BrcDOfOnl 
!lramamethlme 

Carbon teerachloricS. 
Chlorobeus­
t)ibrCIIICdllorcmet.b&De 

c:hloroe~e 
2 -Olloro.thyl vinyl ett.r 
c::hlororo:rm 

Chlor~tbaDe 
1,2-Di~lorabeftsene 

l,3·DicnlorabeDsene 

1,,-t)ichlorcbeDSeae 
l,l-Di~loroeehane 

l,l·Dichloroetnane 

1,1-Dichloroecheae 
l, ~ ·Dichlaroe~ae, To~&l 
l, 2 -Dicblurgprcpaae · 

ci1·L,l·D1chlor~ 
tran. ·:.. 3- Dichlorgpropene 
lthylO.aaeDe 

SIW00!!' UCQYIRX 

l,2·DichloroethaDe·dt 
"I'olueae-c!l 
:SrOIIICfl&SOrabmlseue 

IICJ'm AI WDYID 

.co aoaauaa co. 

. . • GelD Vol&t:il.el - - - . - - -
1 OF 2 

UStn.'l' ~ 
fuq/Ll L:ooT lllmiQP 

liD 10 tJIDA 624 ., 10 tJSRPA 524 
liD 5.0 tiSU'A 634 

liD s.o tJSDA 524 
liD s.o m:RPA 524 
liD 10 ODPA 624 

liD 5.0 'ODPA C2& 
liD 5.0 ODPA C24 
BD 5.0 tJSIPA 624 

liD 10 'DDPA 624 
liD 10 'DDPA C2& 
liD !.0 'DDPA 624 

liD 10 'DUPA 62& 
liD 5.0 'I:JDIA 624 
BD s.o 'DSI:PA 624 

)It) s.o OUPA 624 
BD !5.0 'DSRPA 62& 
IIC !.0 'DSBPA 624 

liD 5.0 tJSDA C2t 
liD 5.0 OSUA 62t 
BD 5.0 t:JUPA 624 

BD 5.0 OSEPA C2t 
RD 5.0 USDA 624 
BD s.o USDA 621 

1 ACCinMLS LDIX't$ 

88 ( 73 - 11.8) 
!JI (12 • lO!J) 
101 I· as 1GI) 

I'ID NOI'IIIDaJI ... .._W~JIDBI AT1Dft41"a) IWIOWIIMG I.Da'l' 

I 

----·-·- ----I 
EX't'IW:nOR- oc: 
NW.xsu rum &IQi 

61101171 04/20/t6 
04/20/96 611011"7 
04/20/,~ t;.lDll"7 I 
04/:ZO/tt U1Dll"7 
04/20/tt 111011"7 
Oo6/:Z0/94 1:.1011., I 
04/20/94 &11011"1 
0../20/14 &110117 
04/20/94 11101171 

04/20/94 U1011"7 
04./20/94 .11101171 
Do6/20/94 111011"7 

M/20/94 4110117 
04/20/16 411011"11 
04/20/96 1110111 

Ot/20/94 411011"7 
04/l0/94 611011., I 
04/20/9• 411011'7 

04/20/96 411011"1 
04/20/91 111011.,1 
04/20/9• 4l!Oll'7 

04/20/94 41101171 
04/20/,. U10117 
06/20/96 111011'7 

I 
I 
I 

J 
I 
I 
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5~1 BY:C~CEPT 610-701-7557 

1fO t: 11241100102 
L&a 1: ~0190023·004 
D.ft.U: tm.'l'IR 

. . . . . . . . 

PARft'!T'R 

ViDyl chloride 

SlJRROGA'!'!j UCQVDX 

Bramo~luorobensene 

1,2-Dicblo~tb&ae-dt 

Toluene-d8 

run. MIEGYID 

- -

7-11-94 ;U:lfi.U1; RuT" f. ftESTO\. 1~\C- Ro1 f. ~ESTO\. 1'~·. :;~ ... ·-

:a:c:o BOa'aw&u~s co. 

- . - - - - t:el• Vol.a.i1•• - - . . . -
RBSOI.T RIPOK1'111G 

fug/L) IJMIT JIE'1'HQt! 

II1D :l.O tJSEI'A ,2.11 

1 ACCJmBT.Z LIMn'$ 

100 ( " - 115) ,4 ( ,, - ll-l) 
.• 99 ( 88 110) 

- . - - - - - -
EX'l'RAC'riOli-
AMl,XSIS DATE 

0'/20/9411 

4/19/9 .. 
6/19/94 

QC 
~ 

.&11109& 

ND liiOT DCIW:iilll IL'f 'laBftA'IID UI'OimiG J.DIII" 

/'i vcr-fL 
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0,/20/14 
Ot/20/94 

04/20/94 
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04/20/!4 

04/20/94 
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EKCO HOUSEW~RBS, IN~. - MASSILLON, OHIO 

SAMPI.I~ AHAI.YSIS LOG 
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f.KCO IIOUSR.WARES, INC.:. - MASSILLON, 01110 
~ 
-~ 
to 
-< SAMPLE ,\NAI.YSIS l.OG .. 
n 

SOUTH PUMIING TOTAl. GAl.. SAHPU: W-10" WAT!R TUTAL CI\L. SI\HPI.F. ~ 
OF WATER ANAI.YS IS WEI.L LEV!L A OF WATER 1\NAJ.YS IS ct. 
TIIEATED ro has/1.) SAHPI.ES IREATED ·ro (u~/1,) ~ 
DATI 0~ £ ,!, 
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• . _,. .. • • •• • •• • . ... .._ ..... 
RFW Bitch Humber: 92036477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: lb 

Cust 10: 1-7-GW 1-7-GW 1-8-GW D-4-30-GW D-4-30-GW D-4-30-GW 

RFWI: 001 001 DL 002 003 003 DL 003 DL 

Toluene 1 u NA 1 u 1 u NA HA 
Chlorobenzene 1 u NA 1 u 1 u NA HA 
Ethyl benzene 1 u NA 1 u 1 u NA HA 
Styrene 1 u NA 1 u 1 u NA HA 
Xylene (total) 1 u NA 1 u 1 u NA HA 
*• Outside of EPA CLP QC limits. 

·.'·-_:I 
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Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOlATilES BY GC/HS, HSL LIST Report Date: 04/20/92 10:5\ RFW Batch_liu_mber:_92_03G41L . Clj~nti Ekco Houseware Wort Qrder: Zf94-02-03-0000 --~a_qe..:.__ta. 

Cust 10: 1·7-GV 1-7-GW 
s 

1·8-GW D-4-30-GV 0·4·30-GW D-4-30-SW 
Sample RFWI: 001 001 DL 002 003 003 Dl 003 Dl 
Information Matrix: WATER WATER WATER WATER WATER WATER 

D. F.: 1.00 20.0 1.00 1.00 20.0 400 
Units: ug/l ug/L ug/l ug/L ug/l ug/l 

Toluene-dB 99 ' 94 ' 104 J 106 J 99 ' 101 " Surrogate Bromofluorobenzene 102 " 94 ' 99 " 84 .. " 96 ' 100 I 
Recovery 1,2-0tchloroethane-d4 83 I 89 ' 77 s 83 J 98 I 94 " ·············································fl············fl············fl············fl············fl············fl Chloromethane 2 u NA 2 u 2 u NA NA 
Bromomethane 2 u NA 2 u 2 u NA NA 
Vinyl Chloride 1 u NA 1 u 1 u NA NA 
Chloroethane 'J! . NA 2 u 2 u NA NA 
Methylene Chloride 3 cA. NA 3 4 lA. NA NA 
Acetone 2 u NA 2 u 2 u NA NA 
Carbon Disulfide 1 u NA 1 u 1 u NA NA 
1,1-0tchloroethene "fr' NA 1 u E 110,. NA 
1,1-0tchloroethane E wl•o . 1 u E qto · HA 
1,2-0ithloroethene (total} 1 u 1 u E '130 HA 
Chloroform 1 u NA 1 u ., •.... , NA HA 
1,2-0ithloroethane 1 u HA 1 u 1 u NA NA 
2-Butanone 2 u HA 2 u 2 u NA HA 
1,1,1-Trichloroethane ''1-1' NA 1 u E E '1700. 
Carbon Tetrachloride 1 u HA 1 u 1 u NA HA 
Vinyl Acetate 2 u NA 2 u 2 u NA NA 
Bromodtchloromethane 1 u NA 1 u 1 u NA NA 
1,2-0tchloropropane 1 u NA 1 u 1 u NA NA 
cts-1,3-Dtchloropropene 1 u NA 1 u 1 u NA NA 
Trtchloroethene 144 NA 1 E E E 
Dtbromochloromethane 1 u NA 1 u 1 u NA HI\ 
1,1,2-Trtchloroethane 1 u NA 1 u 1 u NA NA 
Benzene 1 u NA 1 u 1 u NA NA 
Trans-1,3-Dichloropropene 1 u NA 1 u 1 u NA NA 
Bromo font 1 u NA 1 u 1 u NA NA 
4-Methyl-2-pentanone 2 u HA 2 u 2 u NA NA 
t-\\exanone 2 u NA 2 u 2 u NA NA 
1et~•~hlo~oe\hene 1 u HA 1 u .. ..,. .. HA 
\.\ ~t-,.""-~"'·~"""•"• •· ., .. el t•~ u.• ~ 1\a\b . 

1 u "" .. 



•• _,. •• , .... • • ••• .. .. .,._ •.• 
RFW Batch Number: 9203G478 Client; Ekco Houseware Work Order: 2994-02-03-0000 Page; 8b 

Cust 10: YOLK BS 
n 

RFWI: 92GVE092-HB1 M 
M 

Chlorobenzene 
-- -· 

120 % 
1,1,1,2-Tetrachloroethane 0.2 u 
Ethyl benzene 0.1 u 
Styrene 0.2 u 
p-Xylene 0.2 u 
m-Xylene 0.2 u 
a-Xylene 0.3 u 
Bromobenzene 0.1 u 
1,2,3-Trichloropropane 0.4 u 
Isopropyl benzene 0.2 u 
n-Propylbenzene 0.2 u 
2-Chlorotoluene 0.2 u 
4-Chlorotoluene 0.2 u 
1,3,5-Trtmethylbenzene 0.1 u 
tert-Butylbenzene 0.2 u 
1,2,4-Trtmethylbenzene 0.3 u 
sec-Butylbenzene 0.2 u 
p-Jsopropyltoluene 0.2 u 
1,3-Dtchlorobenzene 0.1 u 
1,4-Dtchlorobenzene 0.3 u 
1,2-Dtchlorobenzene 0.1 u 
n-Butylbenzene 0.1 u 
1,2-Dtbromo-3-thloropropane 0.5 u 
1,2,4-Trtchlorobenzene 0.2 u 
Hexachlorobutadtene 0.4 u 
Naphthalene 0.2 u 
1,2,3-Trtchlorobenzene 0.1 u 
cts-1,3-Dtchloropropene 0.1 u 
trans-1,3-Dtchloropropene 0.3 u 
Acetone 2 u 
Carbon Otsulfiae 0.1 u 
2-Butanone 0.3 u 
Vinyl Acetate 0.3 u 
4-Methyl-2-pentanone 0.4 u 
2-Hexanone 0.5 u 
2-Chloroethylvinylether 0.2 u 
*• Outside of EPA ClP QC limits. 



.. 

Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOLATILES BY GC/HS, HETttOO 524 LIST Report Date: 04/15/92 11:21 

RFN Batch Number: 9203G478 Client; Ekco Houseware Work Order; 2994-02-03-0000 Page; 8a 

Sample 
Information 

Cust 10: YBLK BS 

RFWI: 92GVE092-MB1 
Matrix: MATER 

O.F.: 1.00 
Units: UG/L 

BromoTTUOro6enzene ·116 1 
·············································fl············fl············fl············fl············fl············fl Dichlorodifluoromethane 0.3 U 
Chloromethane 0.2 U 
Bromomethane 0.1 U 
Vinyl Chloride 0.2 U 
Chloroethane 0.1 U 
Methylene Chloride 0.6 U 
Trtchlorofluoromethane 0.1 U 
1,1-Dtchloroethene 162 *I 
1,1-Dichloroethane 0.1 U 
cts-1,2-0ichloroethene 0.2 U 
2,2-Dichloropropane 0.1 U 
trans-1,2-Dtchloroethene 0.1 U 
Chlorofonn 0.2 U 
Bromochloromethane 0.2 U 
1,2-Dichloroethane 0.2 U 
1,1,1-Trtchloroethane 0.2 U 
Carbon Tetrachloride 0.1 U 
1,1-Dtchloropropene 0.1 U 
Bromodtchloromethane 0.2 U 
Dtbromomethane 0.2 U 
1,2-Dtchloropropane 0.2 U 
Trtchloroethene 200 * I 
Dtbromochloromethane 0.2 U 
1,2-Dtbromoethane 0.2 U 
1,1,2-Trtchloroethane 0.3 U 
Benzene 118 I 
1,3-0tchloropropane 0.2 U 
Bromoform 0.2 U 
Tetrachloroethene 0.1 U 
1,1,2,2-Tetrachloroethane 0.2 U 
Toluene Ill I 

.e;.:;tsl~f E;P Q~mlt~ • - • - • • • • • ,p • 
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Roy F. Weston. Inc. - Gulf Coast Laboratories 

VOLATILES BY GC/MS, HSL LIST Report Date: 02/25/92 14:49 
~ RF~B1tch Number: 9202G419 Client: EkcLHmllftlrl --- Work Order: 2tt•~D2-02-0000 faae: 11 
-I 

Cust ID: Tr'p 8Jant Tr'p llant FB-l-3 FI-L-3 L·l L-1 to 
~ 

rn 
Sample RFWI: 001 002 003 003 DL 004 004 Ol U1 

(..) 

lnfonnat ion Hltrix: WATER WATER WATER WATER WATER WATER e 

O.F.: 1.00 1.00 1.00 4.00 1.00 s.oo 
Units: ug/l ug/l ug/l ug/l ugfl ug/l 

Toluene-d8 too ~ 103 I 105 i lo2 " l03 i 104 i 
Surrog1te Bro.ofluorobenzene 97 ~ 101 I lOS I 107 s 104 " 109 s 
Recovery 1,2-Dtchlaroethane-d4 99 ~ 101 I 106 ~ 105 s 104 ' 112 s 
···········-···---------·------·-----~-------fl············fl··----·-····fl··---·······fl············fl--··-··---··fl 
Chlor011ethane 2 u 2 u z u NA 2 u NA 
Br0110111ethane 2 u 2 u 2 u NA l u NA - J 

Ytnyl Chloride 1 u 1 u 1 u NA E ~~· I" 
~ 

Chlarotthane 2 u 2 u 2 u ItA 2 u NA ....,. 
t·. 

Methylene Ch1oridi 1 C.9 J 5 NA 1 If NA ~-

Acetone 6 2 u 2 u NA 2 HA 
Carbon Disulfide 1 u 1 u 1 u NA 1 u NA 

~ 

1,1-Dtchlaroethene 1 u 1 u 1 u NA ~~' ~ NA ...... 

1,1-Dtchlaroethane 1 u 1 u 1 u NA E . ,, . 
oJ-c;;· 

1,2-Dlchloroethene (tot1l) l u 1 u 1 u NA [ !l90' 
Chlorofo1111 l u 1 u 2 NA 1 u 1IA 
1,2-0tchloroethane 1 u 1 u 1 u NA 1 u M 
Z-8ut1none 2 u 2 u 2 u ItA 2 u NA 
1,1,1-Trtcfiforoethane I u 1 u 1 u NA 11!11·1 • NA 
t1rbon Tetr1chlortde 1 u 1 u 1 u NA 1 u NA 
vtn.rl Acetate 2 u 2 u 2 u NA 2 u NA 
Broaodlchlaro.ethane 1 u 1 u 1 u NA 1 u NA 

"' 1,2-Dtchloropropane 1 u 1 u 1 u NA 1 u NA ~ 
cts-1,3-Dichlorapropene 1 u 1 u 1 u NA 1 u NA -'I s 
Trichloroethene 1 u 1 u E 26 [ E I 

Dfbra.ochlara.ethane l u I u I u NA 1 u NA ~ 

1,1,2-Trlchloroethane l u 1 u I u NA 1 u ftA •::: 
.,./ 

Benzene 1 u 1 u 1 u NA 1 u HA ·n 

Trans-1,3-blchloropropene 1 u 1 u ) u NA 1 u NA ::II' 

BroNofon 1 u 1 u 1 u NA 1 u NA pi 
'J· 

4-Hethyl-f-pentanane 2 u z u 2 u NA 2 u NA _. 

Z·Hexanane 2 u z u 2 u NA 2 u HA 5 
Tetr1chloroethene l u 1 u 1 u HA 1 u NA 
l,J,Z,Z-Tetrachloroethane 1 u 1 u 1 u NA 1 u NA ;;.-" 

(' 

*• Outsfdt of EPA ClP QC li•its. ·11 ... 
r: 

- 'II II II II II II II II • II • • • • • • • .u 



RFVI: 001 002 003 003Dl 004 004 Dl 

Toluene I u I 0 o. 9 J NA l D HA 

Chlorohnzene l U l U 1 u M 1 U NA 

Ethyl btftzene I u 1 u 1 U NA 1 U 1CA 

StJrtne 1 U 1 U I U NA 1 U HA 

X1lene ~total): 1 U 1 U 1 U NA 1 U NA 

•· Outs de af E~ CLP oc 11-11 -
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RFW Batch Number; 9109GZ24 Client; Ekco Houseware Work Ord~r; 2994-02-03-0000 page; Sb 
Cust 10: VaLK as VaLK VaLK BS VBLK VBLK as 

RFWI: tiGVC313-"al 918Va342-MBI 91GVB342-Mal 91GVB343-MBI 91GVB343-MBI 

Toluene lOS I 5 0 92 I 5 0 98 I 
Chlorobenzene 108 I 5 U 94 I 5 U 94 I 
Ethylbenzene 5 U 5 U 5 U 5 U 5 U 
Styrene 5 U 5 U 5 U 5 U 5 U 
Xylene (total) 5 U 5 U 5 U 5 U 5 U 
2-Chloroethylvtnylether 10 U 10 U 10 U 10 U 10 U 
*• Outstde of EPA CLP QC limits. 

~~~~~~-~~~---~~-~~~ 



.. .. _,. .. • • • .. - .. .. • . --- ._ .... 
Roy F. Weston, Inc. - Gulf Coast Laboratories 

VOLATILES BY GC/MS, HSL LIST Report Date: 10/10/91 13:07 
RFW Batch Number: 91098724 tJitDti Ekc2 H2u1eware Work Order: 2994-02-03-0000 Paqe:_ Sa 

Cust 10: VILK IS VILK VILK BS YBLK YBLK BS 

Sample RFWI: 918VC313-MB1 91GYB342-MBI 918¥8342-MBI 91GVB343-MBI 91GVB343-MBI 
Information Matrix: SOIL WATER WATER WATER WATER 

D.F.: 1.00 1.00 1.00 1.00 1.00 
Untts: ug/Kg ug/l ug/l ug/l ug/l 

Toluene-dB 96 I lOl I lot I 96 " los i 
Surrogate Bromofluorobenzene 99 I 102 I 107 " 107 " 118 It " 
Recovery 1,2-Dichloroethane-d4 105 I 93 " 104 " 101 " 112 " •••••••••••••••••••••••••••••••••••••••••••••fl••••••••••••fl••••••••••••fl••••••••••••fl••••••••••••fl••••••c•••••fl 
Chloromethane 10 u 10 u 10 u 10 u 10 u 
Bro11omethane 10 u 10 u 10 u 10 u 10 u 
VInyl Chloride 10 u 10 u 10 u 10 u 10 u 
Chloroethane 10 u 10 u 10 u 10 u 10 u 
Methylene Chloride 25 8 5 u 5 u 5 u 15 
Acetone 31 17 10 u 10 u 10 u 
Carbon Disulfide 5 u 5 u 5 u 5 u 5 u 
1,1-Dichloroethene 101 I 5 u 85 " 5 u 90 " 1,1-Dtchloroethane 5 u 5 u 5 u 5 u 5 u 
1,2-Dtchloroethene (total) 5 u 5 u 5 u 5 u 5 u 
Chloroform 5 u 5 u 5 u 5 u 5 u 
1,2-Dichloroethane 5 u 5 u 5 u 5 u 5 u 
2-Butanone 10 u 10 u 10 u 10 u 10 u 
1,1,1-Trtchloroethane 5 u 5 u 11 5 u 5 u 
Carbon Tetrachloride 5 u 5 u 5 u 5 u 5 u 
Ytnyl Acetate 10 u 10 u 10 u 10 u 10 u 
Bromodtchloro.athane 5 u 5 u 5 u 5 u 5 u 
1,2-Dtchloropropane 5 u 5 u 5 u 5 u 5 u 
cls-1,3-Dtchloropropene 5 u 5 u 5 u 5 u 5 u 
Trtchloroethene 111 " 5 u 246 It " 5 u 99 " Dlbromochloromethane 5 u 5 u 5 u 5 u 5 u 
1,1,2-Trtchloroethane 5 u 5 u 5 u 5 u 5 u 
Benzene 118 " 5 u 96 " 5 u 103 " Trans-1,3-Dichloropropene 5 u 5 u 5 u 5 u 5 u 
Bromoform 5 u 5 u 5 u 5 u 5 u 
4-Methyl-2-pentanone 10 u 10 u 10 u 10 u 10 u 
2-Hexanone . 10 u 10 u 10 u 10 u 10 u 
Tetrachloroethene 5 u 5 u 5 u 5 u 5 u 
1,1,2,2-Tetrachloroethane 5 u 5 u 5 u 5 u 5 u 
*• Outstde of EPA CLP QC limits. 



RFH Batch Number; 9109&724 tltent; Ekco Houseware Work Order: 2994-02-03-0000 Page; 4b 
Cust 10: 5807-FB VBLK VBLK BS VBLK VBLK BS VBLK 

RFWI: 013 91GV8338-M81 91GV8338-MB1 91GV8339-MB1 91GYB339-MB1 91GYC313-MBI 

Toluene 5 U 5 0 82 I 5 0 85 I -~ 3 U 
Chlorobenzene 5 U 5 U 93 I 5 U 93 I 5 U Ethylbenzene 5 U 5 U 5 U 5 U 5 U 5 U Styrene 5 U 5 u 5 U 5 u 5 U 5 U Xylene (total) 5 U 5 U 5 U 5 U 5 U 5 U 2-Chloroethylvtnylether 10 U 10 U 10 U 10 U 10 U 10 U 
•· Outstde of EPA CLP QC limits. 

f/1.:. 

--~-------------J--



~~~~-~---~--~--~~--

Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOLATILES BY GC/MS, HSL LIST Report Date: 10/10/91 13:07 

REM Batch Number; 91098724 Client; Ekco Houseware Work Order; 2994-02-03-0000 page; 4a 

Cust 10: 5807-FB VBLK VBLK BS VBLK VBLK BS VBLK 

Sample RFWI: 013 918¥8338-MBl 918VB338-MB1 918¥8339-MBI 918¥8339-MBl 91GVC313-MB1 
lnfomatton Matrtx: HATER HATER WATER HATER HATER SOIL 

D. f.: 1.00 1.00 1.00 1.00 1.00 1.00 
Untts: ug/L ug/L ug/L ug/L ug/L ug/Kg 

Toluene-de 102 I 96 I 94 I 98 I 96 I 97 i 
Surrogate Bro.ofluorobenzene 102 I 95 I 107 I 103 I 110 I 97 I 
Recovery 1,2-Dichloroethane-d4 99 I 98 I 112 I 95 I 106 I 99 I 
········-····································fl············fl············fl············fl···········-fl············fl 
Chloromethane 10 u 10 u 10 u 10 u 10 u 10 u 
Bromomethane 10 u 10 u 10 u 10 u 10 u 10 u 
Vtnyl Chloride 10 u 10 u 10 u 10 u 10 u 10 u 
Chloroethane 10 u 10 u 10 u 10 u 10 u 10 u 
Methylene Chloride 5 u 5 u 37 1 5 u 10 
Acetone 10 u 10 u 10 u 12 32 8 10 u 
Carbon Disulfide 5 u 5 u 5 u 5 u 5 u 5 u 
1,1-Dfchloroethene 5 u 5 u 72 " 5 u 64 I 5 u 
1,1-Dtchloroethane 5 u 5 u 5 u 5 u 5 u 5 u 
1,2-Dtchloroethene (total) 5 u 5 u 5 u 5 u 5 u 5 u 
Chloroform 5 u 5 u 5 u 5 u 5 u 5 u 
1,2-Dtchloroethane 5 u 5 u 5 u 5 u 5 u 5 u 
2-Butanone 10 u 10 u 10 u 10 u 10 u 10 u 
1,1,1-Trlchloroethane 5 u 5· u 5 u 5 u 5 u 5 u 
Carbon Tetrachloride 5 u 5 u 5 u 5 u 5 u 5 u 
VInyl Acetate 10 u 10 u 10 u 10 u 10 u 10 u 
Bromodtchloro~~ethane 5 u 5 u 5 u 5 u 5 u 5 u 
1,2-Dtchloropropane 5 u 5 u 5 u 5 u 5 u 5 u 
cts-1,3-Dtchloropropene 5 u 5 u 5 u 5 u 5 u 5 u 
Trtchloroethene 5 u 5 u 88 " 5 u 81 I 5 u 
Dtbromochloromethane 5 u 5 u 5 u 5 u 5 u 5 u 
1,1,2-Trtchloroethane 5 u 5 u 5 u 5 u 5 u 5 u 
Benzene 5 u 5 u 97 " 5 u 92 " 5 u 
Trans-1,3-blchloropropene 5 u 5 u 5 u 5 u 5 u 5 u 
Bromofom 5 u 5 u 5 u 5 u 5 u 5 u 
4-Methyl-2-pentanone 10 u 10 u 10 u 10 u 10 u 10 u 
2-Hexanone 10 u 10 u 10 u 10 u 10 u 10 u 
Tetrachloroethene 5 u 5 u 5 u 5 u 5 u 5 u 
1,1,2,2-Tetrachloroethane 5 u 5 u 5 u 5 u 5 u 5 u 
*• Outside of EPA CLP QC ltmtts. 

------- ------- - ------ -------



BEN Batch Number; 11091724 .Cjtent; Ekco housewara Work Order; 2994-02-03-0000 Page; 3b 
Cust ID: 5807-04-06 5807-00-02 R-2-GW R-2-GN 1-6-GW 1-6-GM 

RFWI: 008 MSD 009 010 010 DL 011 012 

To 1 uene 94 I 6 0 5 U HA 5 0 5 u-
Cblorobenzene 88 I 6 U 5 U NA 5 U 5 U 
Etbylbenzene 6 U 6 U 5 U NA 5 U 5 U 
Styrene 6 U 6 U 5 U NA 5 U 5 U 

·Xylene (total) 6 U 6 U 5 U NA 5 U 5 U 
2-Chloroetbylvtnylether II U 12 U 10 U NA 10 U 10 U 
*• Outstde of EPA CLP QC llmtts. · ·-77 ./1 l 

•t·.:'O I~ 1/a ,.,_, 

--~-------------J--



~~~-~~-~-~~-~~~~~-~ 

Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOLATILES BY GC/MS, HSL LIST Report Date: 10/10/91 13:07 

BEM Dat~b HYmbgri 11211Z2! C111D1i Ek~o Ugusewltl MRt~ Otdlti 299~-0Z-03-2000 Paggi 31 
Cust 10: 5107-04-06 5107-00-02 R-2-GW R-2-GW 1-5-GW 1-6-GW 

Sample RFWI: 008 MSD 009 010 010 DL 011 012 
Information Matrh: SOIL SOIL WATER WATER WATER WATER 

D.F.: 1.00 1.00 1.00 10.0 1.00 1.00 
Units: ug/Kg ug/Kg ug/L ug/l ug/L ug/L 

Toluene-dB 107 i 107 I 100 I lOS I 101 I 10.----I 
Surrogate Bromofluorobenzene 88 " 85 I 99 " 109 I 101 " 104 " Recovery 1,2-Dichloroethane-d4 98 " 101 " 94 " 113 I 94 " 97 " ·············································fl············fl············fl············fl············fl············fl 
Chloromethane II u 12 u 10 u NA 10 u 10 u 
Bromomethane 11 u 12 u 10 u NA 10 u 10 u 
vtnyl Chloride 11 u 12 u 130 NA 10 u 10 u 
Chloroethane 11 u 12 u 10 u NA 10 u 10 u 
Methylene Chloride 33 8 47 B 5 u NA 5 u 5 u 
Acetone 100 37 I~ 46 8 NA 10 u 10 u 
Carbon bisulfide 6 u 6 u 5 u NA 5 u 5 u 
1,1-0ichloroethene 70 " 6 u 51 NA 5 u 5 u 
1,1-Dichloroethane 6 u 6 u E'21f0 240 .. , , 5 u 
1,2-Dichloroethene (total) 43 210 E I ~') 180 5 u 5 u 
Chloroform 6 u 6 u 5 u NA 5 u 5 u 
1,2-Dichloroethane 6 u 6 u 5 u NA 5 u 5 u 
2-Butanone II u 12 u 10 u NA 10 u 10 u 
1,1,1-Trlchloroethane 6 u 6 u 16 NA 5 u 5 u 
Carbon Tetrachloride 6 u 6 u 5 u NA 5 u 5 u 
VInyl Acetate 11 u 12 u 10 u NA 10 u 10 u 
Bro.adlchloromethane 6 u 6 u 5 u NA 5 u 5 u 
1,2-Dichloropropane 6 u 6 u 5 u NA 5 u 5 u 
cts-1,3-DtchJoropropene 6 u 6 u 5 u NA 5 u 5 u 
Trlchloroethene 99 " 210 E 7b? 760 5 u 5 u 
Dlbromochloromethane 6 u 6 u 5 u NA 5 u 5 u 
1,1,2-Trlchloroethane 6 u 6 u 5 u NA 5 u 5 u 
Benzene 96 " 6 u 5 u NA 5 u 5 u 
Trans-1,3-Dichloropropene 6 u 6 u 5 u NA 5 u 5 u 
Bromoform 6 u 6 u 5 u NA 5 u 5 u 
4-Methyl-2-pentanone 11 u 12 u 10 u HA 10 u 10 u 
2 -Hexanone · 11 u 12 u 10 u HA 10 u 10 u 
Tetrachloroethene 6 u 6 u 5 u NA 5 u 5 u 
1,1,2,2-Tetrachloroethane 6 u 6 u 5 u HA 5 u 5 u 
*• Outside of EPA CLP QC limits. 

- ----~ --



RFW Batch Number: 9109&724 Client; Ekco Houseware Work Order; 2994-02-03-0000 Page; Zb 
Cust 10: 5808-02-04 5808-06-08 5808-10-12 5808-10-12 5807-04-06 5807-04-06 

Dup 
RFWI: 004 005 006 007 008 008 HS 

To 1 uene - 6 -u-- -6 -U 6 U 6 U 6 U 93 1 
Chlorobenzene 6 U 6 U 6 U 6 U 6 U 86 I 
Ethy 1 benzene 6 U 6 U 6 U 6 U 6 U 6 U 
Styrene 6 U 6 U 6 U 6 U 6 U 6 U 
Xylene (total) 6 U 6 U 6 U 6 U 6 U 6 U 
2-Chloroethylvtnylether 12 U 12 U 11 U 12 U 11 U 11 U 
•· Outside of EPA CLP QC limits. . 1 'I D t( I) N f) ' I 

~-~-~~-~~~-~-~~~J~~ 



~~~-~---~~-~-~-~~--

Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOlATilES BY GC/MS, HSl liST Report Date: 10/10/91 13:07 

RFW Batch Number; 91096724 Client; Ekco Houseware Work Order; 2994-02-03-0000 Page; 2a 

Cust 10: 5808-02-04 5808-06-08 5808-10-12 5808-10-12 5807-04-06 5807-04-06 
Dup 

Sample RFNI: 004 005 006 007 008 008 MS 
In format ion Matrh: SOil SOil SOil SOil SOIL SOIL 

O.f.: 1.00 1.00 1.00 1.00 1.00 1.00 
Units: ug/kg ug/kg ug/Kg ug/Kg ug/Kg ug/Kg 

Toluene-de 97 I 104 I 101 I 99 " 103 I 109 I 
Surrogate Bromofluorobenzene 91 I 90 I 91 I 91 " 90 I 85 I 
Recovery 1,2-Dichloroethane-d4 100 I 100 I 104 I 103 " 101 I 98 I 
·····················-·······················fl············fl············fl············fl············fl············fl Chloromethane 12 u 12 u 11 u 12 u II u 11 u 
Bro11omethane 12 u 12 u II u 12 u II u 11 u 
VInyl Chloride 12 u 12 u II u 12 u II u 11 u 
Chloroethane 12 u 12 u II u 12 u 11 u 11 u 
Methylene Chloride 18 8. 21 8 20 B 14 8 30 8 36 8 
Acetone 64 ,. } 64 , ' 100 \'I 100 (; 93 .,. 110 I J 

' I 
Carbon Disulfide 6 u 6 u 6 u 6 u 6 u 6 u 
1,1-Dtchloroethene 6 u 6 u 6 u 6 u 6 u 71 " 1,1-Dtchloroethane 6 u 6 u 6 u 6 u 6 u 6 u 
1,2-Dtchloroethene (total) 6 u 6 u 6 u 6 u 31 53 
Chlorofonn 6 u 6 u 6 u 6 u 6 u 6 u 
1,2-Dtchloroethane 6 u 6 u 6 u 6 u 6 u 6 u 
2-Butanone 12 u 12 u 11 u 12 u 11 u 11 u 
1,1,1-Trtchloroethane 6 u 6. u 6 u 6 u 6 u 6 u 
Carbon Tetrachloride 6 u 6 u 6 u 6 u 6 u 6 u 
Vtnyl Acetate 12 u 12 u 11 u 12 u 11 u 11 u 
Bromodlchloromethane 6 u 6 u 6 u 6 u 6 u 6 u 
1,2-Dtchloropropane 6 u 6 u 6 u 6 u 6 u 6 u 
cls-1,3-0tchloropropene 6 u 6 u 6 u 6 u 6 u 6 u 
Trtchloroethene 6 u 6 u 6 u 6 u 140 121 " Olbromochloromethane 6 u 6 u 6 u 6 u 6 u 6 u 
1,1,2-Trlchloroethane 6 u 6 u 6 u 6 u 6 u 6 u 
Benzene 6 u 6 u 6 u 6 u 6 u 95 " Trans-1,3-bichloropropene 6 u 6 u 6 u 6 u 6 u 6 u 
Bromoform 6 u 6 u 6 u 6 u 6 u 6 u 
4-Hethyl-2-pentanone 12 u 12 u II u 12 u 11 u I I u 
2-Hexanone 12 u 12 u II u 12 u II u II u 
Tetrachloroethene 6 u 6 u 6 u 6 u 6 u 6 IJ 
1,1,2,2-Tetrachloroethane 6 u 6 u 6 u 6 u 6 u 6 IJ 
*• Outside of EPA ClP QC limits. 



RFH Batch Number: 9109&724 Cltent: Ekco Houseware Work Order: 2994-02-03-0000 Page; lb 
Cust 10: Trtp Blank R-1-GN R-1-GW R-3-GW R-3-GN R-3-GN 

GN 
RFWI: 001 002 002 Dl 003 003 HS 003 HSD 

Toluene 5 u 5 u NA 5 iJ 87 % 86 " Chlorobenzene 5 u 5 u NA 5 u 91 % 90 I 
Ethyl benzene 5 u 5 u NA 5 u 5 u 5 u 
Styrene 5 u 5 u NA 5 u 5 u 5 u 
Xylene { tota 1J 5 u 5 u NA 5 u 5 u 5 u 
2-Chloroethylvtnylether 10 u 10 u NA 10 u 10 u 10 u 
*• Outstde of EPA CLP QC limits. --:;fo9 .----

/0~ 

~-~~~--~~~-~-~~~~~-
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Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOLATILES BY GC/HS, HSL LIST Report Date: 10/10/91 13:07 

BFW Batch Numberj ii09&Z24 ~]lent: Ekco Houseware Work Orderi 2994-02-03-0000 Page: Ia 

Cust 10: Trtp Blank R-1-&W R-1-GW R-3-GW R-3-GW R-3-GW 
&W 

Sample RFWI: 001 002 002 DL 003 003 HS 003 HSD 
Information Hatrtx: WATER WATER WATER WATER WATER WATER 

D.F.: 1.00 1.00 2.00 1.00 1.00 1.00 
Units: ug/L ug/l ug/l ug/l ug/l ug/l 

Toluene-dB 95 I 99 I )02 I 98 % 98 I too t; 
Surrogate Bromofluorobenzene 102 I 100 I 105 I 103 % )00 I 102 " Recovery 1,2-Dichloroethane-d4 104 I 107 I 94 I 104 I 105 I 105 I 
•••••••••••••••••••••••••••••••••••••••••••••fl••••••••••••fl••••••••••••fl••••••••••••fl••••••••••••fl•c••••••••••fl 
Chloromethane 10 u 10 u NA 10 u 10 u 10 u 
Bro1110methane 10 u 10 u ·NA 10 u 10 u 10 u 
VInyl Chloride 10 u 25 NA 10 u 10 u 10 u 
Chloroethane 10 u 10 u NA 10 u 10 u 10 u 
Methylene Chlortde 16 5 u NA 5 u 26 25 
Acetone 10 u 10 u NA 10 u 10 u 10 u 
Carbon Disulfide 5 u 5 u NA 5 u 5 u 5 u 
1,1-0ichloroethene 5 u 5 u NA 5 u 87 I 85 " 1,1-Dichloroethane 5 u 11 NA 51 48 47 
1,2-Dichloroethene (total) 5 u 83 NA 5 u 5 u 5 u 
Chloroform 5 u 5 u NA 5 u 5 u 5 u 
1,2-0ichloroethane 5 u .· 5 u NA 5 u 5 u 5 u 
2-Butanone 10 u 10 u NA 10 u 10 u 10 u 
1,1,1-Trtchloroethane 5 u 54· NA 49 46 53 
Carbon Tetrachloride 5 u 5 u NA 5 u 5 u 5 u 
VInyl Acetate 10 u 10 u NA 10 u 10 u 10 u 
Bro1110dlchloromethane 5 u 5 u NA 5 u 5 u 5 u 
1,2-0ichloropropane 5 u 5 u NA 5 u 5 u 5 u 
cls-1,3-0ichloropropene 5 u 5 u NA 5 u 5 u 5 u 
Trlchloroethene 5 u E ~fO 390 8 86 " 91 " Olbromochloromethane 5 u 5 u NA 5 u 5 u 5 u 
1,1,2-Trtchloroethane 5 u 5 u NA 5 u 5 u 5 u 
Benzene 5 u 5 u NA 5 u 97 " 95 % 
Trans-1,3-bichloropropene 5 u 5 u NA 5 u 5 u 5 u 
Bromoform 5 u 5 u NA 5 u 5 u 5 tJ 
4-Hethyl-2-pentanone )0 u 10 u NA 10 u 10 u 10 tJ 
2-Hexanone 10 u 10 u NA 10 u 10 u 10 tJ 
Tetrachloroethene 5 u 5 u NA 5 u 5 u 5 u 
1,1,2,2-Tetrachloroethane 5 u 5 u NA 5 u 5 u 5 II 
*• Outside of EPA ClP QC ltmtts. 

-----



RFW Batch Number: 91096745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 4b 
Cust 10: VBLK VBLK 85 

RFWI: 9JGVE245-HBJ 9JGVE245-HBJ 

Toluene 5 u 86 % 
thlorobenzene 5 u 90 ~ 
Ethyl benzene 5 u 5 u 
Styrene 5 u 5 u 

'Xylene (total} 5 u 5 u 
2-Chloroethylvtny1ether 10 u 10 u 
*• Outside of EPA CLP QC ltmtts. 

,.__._. 
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--,·········----~--
Roy F. Weston, Inc. - Gulf Coast laboratories 

VOLATILES BY GC/MS, HSL LIST Report Date: 10/15/91 14:05 
RFW Batch Number: 9109G745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 4a 

Cust 10: VBLK VBLK as 

Sample RFWI: 91GVE245-HB1 91GVE245-MB1 
Information Matrix: WAlER WATER 

D. F.: 1.00 1.00 
Units: ug/l ug/l 

101uene-d8 101 I 102 % 
·--------· 

Surrogate Bromofluorobenzene 102 I 104 I 
Recovery J,2-Dtchloroethane-d4 98 % JOJ I 
••••••••••••••••••••=•~•R••••~s•••••••==••=~=fl••••c=z•z••~fl=~==••======fl••a=••••=•=~fl=~==••=••z••fl•~===~======fJ 
Chloromethane 10 U 10 U 
Bromomethane 10 U 10 U 
VInyl Chloride 10 U 10 U 
Chloroethane 10 U 10 U 
Methylene Chloride 5 U 5 
Acetone 10 U 10 U 
Carbon Disulfide 5 U 5 U 
1, 1-0tchloroethene 5 U 60 * I 
1,1-0tchloroethane 5 U 5 U 
1,2-0tchloroethene (total) 5 U 5 U 
Chloroform 5 U 5 U 
1,2-0tchloroethane 5 U 5 U 
2-Butanone 10 U 10 U 
1,1,1-Trichloroethane 5 U 5 U 
Carbon Tetrachloride 5 U 5 U 
Vtnyl Acetate 10 U 10 U 
Bromodtchloromethane 5 U 5 U 
1, 2-0fchloropropane 5 U 5 U 
cts-1 ,3-0tchloropropene 5 U 5 U 
Trtchloroethene 5 U 67 * I 
Otbromochloromethane 5 U 5 U 
1,1,2-Trichloroethane 5 U 5 U 
Benzene 5 U 65 * % 
Trans-1 ,3-blchloropropene 5 U 5 U 
Bromoform 5 U 5 U 
4-Methyl-2-pentanone 10 U 10 U 
2-Nexanone : 10 U 10 U 
Tetrachloroethene 5 U 5 U 
1,1,2,2-Tetrachloroethane 5 U 5 U 
*• Outside of EPA CLP QC limits. 



RFW Batch Number; 9203G478 Client: Ekco Houseware Work Order: 2994-02-03-0000 page; Zb 
Cust 10: VBLK BS VBLK VBLK 85 VBLK VBLK BS VBLK 

t .. 
RFWI: 92GVE082-HB1 92GVE095-HB1 92GVE095-HB1 92GVE083~HB1 92GYE083-HBI 92GVE092-HBI ~ 

~chn1~o=ro~&=en~z~e~ne~------------------------------~zr4,*~~~.------~o~.rl-rro----~a~5--~~----------o~.~l-n0-------2=o~5~*r=i------~o~.~~~u ~ 
1,1,1,2-Tetrachloroethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Ethylbenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Styrene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
p-Xylene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
m-Xylene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
o-Xylene · 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Bromobenzene 0. 1 U 0 .I U 0. I U 0 .1 U 0.1 U 0. 1 U 
1,2,3-Trtchloropropane 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
lsopropylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
n-Propylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
2-Chlorotoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
4-Chlorotoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,3,5-Trtmethylbenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
tert-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,2,4-Trtmethylbenzene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
sec-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
p-lsopropyltoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,3-0tchlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,4-0tchlorobenzene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
1,2-0tchlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
n-Butyl benzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,2-0tbromo-3-Chloropropane. 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
1,2,4-Trtchlorobenzene 0.2 U 0.2 . U 0.2 U 0.2 U 0.2 U 0.2 U 
Hexachlorobutadtene 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
Naphthalene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,2,3-Trtchlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
cts-1,3-0tchloropropene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
trans-1,3-0ichloropropene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Acetone 2 U 2 U 2 U 2 U 2 U 2 U 
Carbon bisulfide 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
2-Butanone 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Ytnyl Acetate 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
4-Hethyl-2-pentanone 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
2-Hexanone · 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
2-Chloroethylvinylether 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
*• Outside of EPA CLP QC limits. 

-~~------~---~~-~-~ 



•• , ••• ~------~--~--
Roy F. Weston, Inc. - Gulf Coast Laboratories 

BFH 8atch Number: 9203G478 
VOlATILES BY GC/HS, METHOD 524 LIST Report Date: 04/15/92 11:21 

Client; Ekco Houseware WQr~ Drd~r; 2994-Q2-03-0000 ~~g~j Z1 
r ., 

Cust 10: YBLK BS YBLK YBLK BS YBLK VBLK BS VBLK ('f) 

Sample ....-4 RFWI: 92GVE082-HB1 92GYE095-HB1 92GYE095-HB1 92GYE083-HB1 92GVE083-HB1 92GVE092-HB1 Information Matrix: WATER WATER WATER WATER WATER WATER 
D.F.: 1.00 1.00 1.00 1.00 1.00. 1.00 

Units: UG/L UG/l UG/l UG/l UG/l UG/l 

Bromofluorobenzene ' llo ~ Ill ~ Ill ~ too i 93 i Ill i 
·············································fl············fl············fl············fl···-········fl············fl Dtchlorodifluoromethane 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
Chloromethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromornethane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
VInyl Chloride 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Chloroethane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Methylene Chloride 0.6 u 0.6 u 0.6 u 0.6 u 0.6 u 0.6 u 
Trlchlorofluoromethane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1,1-Dichloroethene 92 ~ 0.1 u 113 I 0.1 u 259 * I 0.1 u 
1,1-Dichloroethane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
cts-1,2-0tchloroethene 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
2,2-0ichloropropane 0.1 u 0. I u 0.1 u 0.1 u 0.1 u 0.1 u 
trans-1,2-0ichloroethene 0. I u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Chloroform 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromochloromethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-Dichloroethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,1,1-Trtchloroethane 0.2 u 0.2 . u 0.2 u 0.2 u 0.2 u 0.2 u 
Carbon Tetrachloride 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1,1-Dichloropropene 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Bromodtchloromethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Dtbromomethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-0tchloropropane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Trichloroethene 120 ~ 0.3 u 136 * I 0.3 u 266 * I 0.3 u 
Dibromochloromethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-Dtbromoethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,1,2-Trlchloroethane 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
Benzene Ill I 0.2 u 81 I 0.2 u 172 * I 0.2 u 
1,3-0tchloropropane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromoform 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Tetrachloroethene 0.1 u 0.1 u 0. I u 0.1 u 0.1 u 0.1 u 
1,1,2,2-Tetrachloroethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Toluene 69 * ~ 0.1 u 76 
*• Outside of EPA CLP QC limits. 

~ 0.1 u 171 * % 0.1 u 



RFW Batch Number; 92036478 Client; Ekco Houseware Work Order; 2994-02-03-0000 Page; 6b 
Cust 10: S-12-GW S-12-GW S-12-GW VBLK VBLK BS VBLK 

RFWI; 020 DL 020 MS 020 MSO 92GVE081-MB1 92GVEOB1-MBI 92GVE082-MBI 1 ~ 
M 

Mch~l~o=ro~b~en~z~e=ne~-----------------.NrrA--------~1~9~a·•~~----~2~lr-9~'~~----~o~.~~~u-----nl5~6~*~~----~o~.~~~u ~ 

1,1,1,2-Tetrachloroethane NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Ethylbenzene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Styrene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
p-Xylene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
m-Xylene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
o-Xylene NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Bromobenzene NA 0 .1 U 0. 1 U 0.1 U 0. 1 U o .1 U 
1,2,3-Trichloropropane NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
Isopropylbenzene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
n-Propylbenzene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
2-Chlorotoluene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
4-Chlorotoluene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,3,5-Trtmethylbenzene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
tert-Butylbenzene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,2,4-Trimethylbenzene NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
sec-Butylbenzene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
p-lsopropyltoluene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,3-Dichlorobenzene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,4-Dichlorobenzene NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
1,2-Dichlorobenzene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
n-Butylbenzene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,2-Dibromo-3-Chloropropane NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
1,2,4-Trichlorobenzene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Hexachlorobutadiene NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
Naphthalene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,2,3-Trichlorobenzene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
cis-1,3-Dichloropropene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
trans-1,3-0ichloropropene NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Acetone NA 2 U 2 U 2 U 2 U 2 U 
Carbon bisulfide NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
2-Butanone NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Vinyl Acetate NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
4-Methyl-2-pentanone NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
2-Hexanone NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
2-Chloroethylvinylether NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
*• Outside of EPA CLP QC limits. 

~-~--~-~~~-~-~~-~--



•• , •••• ~~~---~~-~- • 
Roy F. Weston, Inc. - Gulf Coast Laboratories 

RFW DAt~b Numb~r: 92036478 
VOLATILES BY GC/MS, METHOD 524 LIST Report Date: 04/15/92 11:21 

~ltent: Ekco Houseware Work Qr~er: 2994-02-03-0000 Pag~i §A 
• 14 

Cust 10: S-12-GW S-12-GW S-12-GW YBLK YBLK BS YBLK M 
....... 

Sample RFWI: 020 DL 020 "s 020 "so 92GYE081-"B1 92GYE081-"Bl 92GYE082-M81 
Information Matrtx: WATER WATER WATER WATER WATER WATER 

O.F.: 100 1.00 1.00 1.00 1.00 1.00 
Untts: UG/L UG/L UG/l UG/l UG/l UG/l 

Bromofluorobenzene '112 % 93 I 95 I lOS I too I 106 i 
·············································fl············fl············fl············fl············fl············fl 
Otchlorodtfluoromethane NA 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
Chloromethane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromomethane NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Vtnyl Chlortde NA 5 0.2 u 0.2 u 0.2 u 0.2 u 
Chloroethane NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Methylene Chloride NA 8 8 0.6 u 0.6 u 0.6 u 
Trtchlorofluoromethane NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1,1-0tchloroethene NA 279 * I 268 * I 0.1 u 201 * I 0.1 u 
1,1-0tchloroethane NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
cts-1,2-0tchloroethene NA E 70 0.2 u 0.2 u 0.2 u 
2,2-0tchloropropane NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
trans-1,2-0tchloroethene NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Chloroform NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromochloromethane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-0tchloroethane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,1,1-Trtchloroethane NA s. 4 0.2 u 0.2 u 0.2 u 
Carbon Tetrachlortde NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1,1-0tchloropropene NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Bromodtchloromethane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Otbromomethane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-0tchloropropane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Trtchloroethene 2300 732 * I 0 *I 0.3 u 219 * I 0.3 u 
Otbromochloromethane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-0tbromoethane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,1,2-Trtchloroethane NA 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
Benzene NA 177 * I 174 *I 0.2 u 157 * I 0.2 u 
1,3-0tchloropropane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromoform NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Tetrachloroethene NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1,1,2,2-Tetrachloroethane NA 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Toluene NA 170 * I 179 * I 0.1 u 132 * I 0.1 u 
*• Outside of EPA clP QC limits. 



I -1 -- - ---- -· -------------------'-~ -
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RFW Batch Number: 9203G478 Client; Ekco Houseware Work Order; 2994-02-03-0000 page; Sb 
Cust 10: R-12-GW R-12-GW S-4-GW S-11-GW S-12-GW S-12-GW 

RFWI: 017 017 DL 018 019 020 020 OL r~ 
M 

~ch~1'-o=ro~b=e7n~ze=n~e--------------------~o~.I.-rru-----NrnA.---------To~.I~u~----~o~.~l-nU----~o~.~~~u~--~N~A---- ~ 
1,1,1,2-Tetrachloroethane 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
Ethylbenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA 
Styrene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
p-Xylene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
m-Xylene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
o-Xylene 0.3 U NA 0.3 U 0.3 U 0.3 U NA 
Bromobenzene 0. I U NA 0 .I U 0 .I U 0 .I U NA 
1,2,3-Trichloropropane 0.4 U NA 0.4 U 0.4 U 0.4 U NA 
lsopropylbenzene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
n-Propylbenzene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
2-Chlorotoluene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
4-Chlorotoluene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
1,3,5-Trimethylbenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA 
tert-Butylbenzene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
1,2,4-Trimethylbenzene 0.3 U NA 0.3 U 0.3 U 0.3 U NA 
sec-Butylbenzene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
p-lsopropyltoluene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
1,3-0tchlorobenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA 
1,4-0tchlorobenzene 0.3 U NA 0.3 U 0.3 U 0.3 U NA 
1,2-0ichlorobenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA 
n-Butylbenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA 
1,2-0ibromo-3-Chloropropane 0.5 U NA 0.5 U 0.5 U 0.5 U NA 
1,2,4-Trichlorobenzene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
Hexachlorobutadiene 0.4 U NA 0.4 U 0.4 U 0.4 U NA 
Naphthalene 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
1,2,3-Trichlorobenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA 
cis-1,3-Dtchloropropene 0.1 U NA 0.1 U 0.1 U 0.1 U NA 
trans-1,3-Dichloropropene 0.3 U NA 0.3 U 0.3 U 0.3 U NA 
Acetone 2 U NA 2 U 2 U 2 U NA 
Carbon Disulfide 0.1 U NA 0.1 U 0.1 U 0.1 U NA 
2-Butanone 0.3 U NA 0.3 U 0.3 U 0.3 U NA 
Vinyl Acetate 0.3 U NA 0.3 U 0.3 U 0.3 U NA 
4-Hethy1-2~pentanone 0.4 U NA 0.4 U 0.4 U· 0.4 U NA 
2-Hexanone 0.5 U NA 0.5 U 0.5 U 0.5 U NA 
2-Chloroethylvtnylether 0.2 U NA 0.2 U 0.2 U 0.2 U NA 
*• Outside of EPA CLP QC limtts. 

~-~----~-~-~-~--~-~ 
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Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOLATILES BY GC/HS, HEHtoO 524 Ll ST Report Date: 04/15/92 11:21 

RFW Batch Number: 9203G478 C U_en t: Ekco .. Houseware _Work Order_:_2994-02-03-0000 __ !Jage.:____5_i,_
1 

Cust 10: R-12-GW R-12-GW S-4-GV S-11-GV S-12-GV S-12-GV M 
-M 

Sample RFWI: 017 017 DL 018 019 020 020 DL 
Information Matrix: WATER WATER WATER WATER WATER WATER 

D.F.: 1.00 2.00 1.00 1.00 1.00 10.0 
Units: UG/L UG/L UG/L UG/L UG/L UG/L 

Bromofluorobenzene . 94 I 106 I 96 i 96 I 92 I 115 i 
·············································fl············fl···-········fl············fl············fl············fl Dichlorodifluoromethane 0.3 u NA 0.3 u 0.3 u 0.3 u NA 
Chloromethane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
Bromomethane 0.1 u NA 0.1 u 0.1 u 0.1 u NA 
Vinyl Chloride 0.2 u NA 0.2 u 0.2 u 5 NA 
Chloroethane 0.1 u NA 0~ u 0.1 u 0.1 u NA 
Methylene Chloride 9 NA I u 8 9 NA 
Trtchlorofluoromethane 2 NA 0.1 u 2 2 NA 
1,1-0ichloroethene 3 NA 0.1 u 0.1 u 0.1 u NA 
1,1-Dichloroethane E 22 0.1 u 0.1 u 0 .I u NA 
cis-1,2-0tchloroethene 16 NA 0.2 u 0.2 u E 36 
2,2-0ichloropropane 0.1 u NA 0.1 u 0.1 u 0.1 u NA 
trans-1,2-Dichloroethene 0.1 u NA 0.1 u 0.1 u 0.1 u NA 
Chloroform 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
Bromochloromethane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
1,2-0ichloroethane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
1,1,1-Trfchloroethane 0.2 u NA 0.2 u 0.2 u 5 NA 
Carbon Tetrachloride 0.1 u NA 0.1 u 0.1 u 0.1 u NA 
1,1-0ichloropropene 0.1 u NA 0.1 u 0.1 u 0.1 u NA 
Bromodtchloromethane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
Dtbromomethane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
1,2-Dtchloropropane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
Trfchloroethene 17 NA ·s • 0.3 u E E 
Oibromochloromethane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
1,2-0tbromoethane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
1,1,2-Trtchloroethane 0.3 u NA 0.3 u 0.3 u 0.3 u NA 
Benzene 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
1,3-0tchloropropane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
Bromoform 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
Tetrachloroethane 0.1 u NA 0.1 u 0.1 u 0.1 u NA 
1,1,2,2-Tetrachloroethane 0.2 u NA 0.2 u 0.2 u 0.2 u NA 
Toluene 0.1 u NA 0.1 u 0.1 u 0.1 u NA 
*• Outside of EPA clP QC limits. 

-----------



RFW Batch Number; 9203G478 Client: Ekco Houseware Work Order; 2994-02-03-0000 Page; 4b 
Cust 10: 1-4-GW 1-4-GW R-7-GN R-7-GN R-10-GN R-10-GN 

RFWI: 014 014 DL 015 015 DL 016 016 Dl •-4 

Chlorobenzene 0.1 0 NA 0.1 0 NA o.l 0 NA M 
1,1,1,2-Tetrachloroethane 0.2 U NA 0.2 U NA 0.2 U NA ~ 
Ethylbenzene 0.1 U NA 0.1 U NA 0.1 U NA 
Styrene 0. 2 U NA 0. 2 U NA 0. 2 U NA 
p-Xylene 0.2 U NA 0.2 U NA 0.2 U NA 
m-Xylene 0.2 U NA 0.2 U NA 0.2 U NA 
a-Xylene . 0.3 U NA 0.3 U NA 0.3 U NA 
Bromobenzene 0.1 U NA 0.1 U NA 0.1 U NA 
1,2,3-Trlchloropropane 0.4 U NA 0.4 U NA 0.4 U NA 
lsopropylbenzene 0.2 U NA 0.2 U NA 0.2 U NA 
n-Propylbenzene 0.2 U NA 0.2 U NA 0.2 U NA 
2-Chlorotoluene 0.2 U NA 0.2 U NA 0.2 U NA 
4-Chlorotoluene 0. 2 U NA 0.2 U NA 0. 2 U NA 
1,3,5-Trimethylbenzene 0.1 U NA 0.1 U NA 0.1 U NA 
tert-Butylbenzene 0.2 U NA 0.2 U NA 0.2 U NA 
1,2,4-Trimethylbenzene 0.3 U NA 0.3 U NA 0.3 U NA 
sec-Butylbenzene 0.2 U NA 0.2 U NA 0.2 U NA 
p-lsopropyltoluene 0.2 U NA 0.2 U NA 0.2 U NA 
1,3-Dichlorobenzene 0.1 U NA 0.1 U NA 0.1 U NA 
1,4-Dichlorobenzene 0.3 U NA 0.3 U NA 0.3 U NA 
1,2-Dtchlorobenzene 0.1 U NA 0.1 U NA 0.1 U NA 
n-Butylbenzene 0.1 U NA 0.1 U NA 0.1 U NA 
1,2-Dibromo-3-Chloropropane 0.5 U NA 0.5 U NA 0.5 U NA 
1,2,4-Trichlorobenzene 0.2 U NA 0.2 U NA 0.2 U NA 
Hexachlorobutadtene 0.4 U NA 0.4 U NA 0.4 U NA 
Naphthalene 0.2 U NA 0.2 U NA 0.2 U NA 
1,2,3-Trichlorobenzene 0.1 U HA 0.1 U NA 0.1 U NA 
cts-1,3-Dichloropropene 0.1 U NA 0.1 U NA 0.1 U NA 
trans-1,3-Dichloropropene 0.3 U NA 0.3 U NA 0.3 U NA 
Acetone 2 U NA 2 U NA 2 U NA 
Carbon Otsulftde 0.1 U NA 0.1 U NA 0.1 U NA 
2-Butanone 0.3 U NA 0.3 U NA 0.3 U NA 
VInyl Acetate 0.3 U NA 0.3 U NA 0.3 U NA 
4-Methyl-2-pentanone 0.4 U NA 0.4 U NA 0.4 U NA 
2-Hexanone · 0.5 U NA 0.5 U NA 0.5 U NA 
2-Chloroethylvlnylether 0.2 U NA 0.2 U NA 0.2 U NA 
•· Outside of EPA CLP QC limtts. 

-~~-~--~-~---~--~~~ ---------------------------------· 



~-,···---~-~----~--

Roy F. Weston, Inc. - Gulf Coast laboratories 
VOLATILES BY GC/HS, METHOD 524 LIST Report Date: 04/15/92 11:21 

RfW_Batcb~umber: 9203G478 tltenti Ekco Houseware Work Qrderi 2994-0Z-03-oooo PiQ~i ~~ 
~ 

Cust 10: 1-4-GW 1-4-GN R-7-GN R-7-GN R-10-GN R-10-GN r."":) 

1"""4 
Sample RFWI: 014 014 Dl 015 015 Dl 016 016 Dl 
Information Hatrtx: WATER WATER WATER WATER WATER WATER 

D.F.: 1.00 25.0 1.00 5.00 1.00 10.0 
Untts: UG/l UG/l UG/l UG/l UG/l UG/l 

Bromofluorobenzene ·to6 ' 1I7 ' 99 ' 113 I 94 " 115 i ·······························------········fl············fl············fl············fl············fl············fl Dtchlorodtfluoromethane 0.3 u NA 0.3 u NA 0.3 u NA 
Chloromethane 0.2 u NA 0.2 u NA 0.2 u NA 
Bromomethane 0.1 u NA 0.1 u NA 0.1 u NA 
Vtnyl Chloride 0.2 u NA 0.2 u NA 35 NA 
Chloroethane 0.1 u NA 0.1 u NA 0.1 u NA 
Methylene Chloride 8 lA NA 7 NA 8 NA 
Trtchlorofluoromethane 0.1 u NA 0.1 u NA 0.1 u NA 
1,1-Dtchloroethene 0.1 u NA 7 NA 27 NA 
1,1-Dtchloroethane E t(.96. ! E 38 E 260 
cts-1,2-Dtchloroethene 0.2 u NA 6 NA E 110 
2,2-Dtchloropropane 0.1 u NA 0.1 u NA 0.1 u NA 
trans-1,2-Dtchloroethene 0.1 u NA 0.1 u NA 0.1 u NA 
Chloroform 0.2 u NA 0.2 u NA 0.2 u NA 
Bromochloromethane 0.2 u NA 0.2 u NA 0.2 u NA 
1,2-Dtchloroethane 0.2 u NA 0.2 u NA 0.2 u NA 
1,1,1-Trtchloroethane 0.2 u NA 6 NA 4 NA 
Carbon Tetrachloride 0.1 u NA 0.1 u NA 0. I u NA 
1,1-Dtchloropropene 0.1 u NA 0.1 u NA 0.1 u NA 
Bromodtchloromethane 0.2 u NA 0.2 u NA 0.2 u NA 
Otbromomethane 0.2 u NA 0.2 u NA 0.2 u NA 
1,2-Dtchloropropane o.z u NA 0.2 u NA 0.2 u NA 
Trtchloroethene ~r· . NA E 69 E 170 
Dtbromochloromethane 0.2 u NA 0.2 u NA 0.2 u NA 
1,2-Dtbromoethane 0.2 u NA 0.2 u NA 0.2 u NA 
1,1,2-Trtchloroethane 0.3 u NA 0.3 u NA 0.3 u NA 
Benzene 0.2 u NA 0.2 u NA 0.2 u NA 
1,3-Dtchloropropane 0.2 u NA 0.2 u NA 0.2 u NA 
Bromoform 0.2 u NA 0.2 u NA 0.2 u NA 
Tetrachloroethene 0.1 u NA 0.1 u NA 0.1 u NA 
1,1,2,2-Tetrachloroethane 0.2 u NA 0.2 u NA 0.2 u NA 
To1uene 0.1 u NA 0. J u NA 0. J u NA 
*• Outside of EPA ClP QC ltmtts. 



RFW Batch Number; 9203G478 Client; Ekco Houseware Work Order; 2994-02-03-0000 Page; 3b 
Cust 10: S-12-GW Oup S-12-GW Oup S-12-FB S-12-Pump EB P-3-GW P-3-GW 

~ 
013 DL "' ... RFWI: 010 DL 010 DL 011 012 013 

crhlr.o~r~obce=n~ze=n=e------------------------------------~NmA.--------------=NA.-----------------0~.~1~0r---------~O.~l~U~--------~O.~I~U~--~N~A------~ 

1,1,1,2-Tetrachloroethane NA NA 0.2 U 0.2 U 0.2 U NA 
Ethylbenzene NA NA 0.1 U 0.1 U 0.1 U NA 
Styrene NA NA 0.2 U 0.2 U 0.2 U NA 
p-Xylene NA NA 0.2 U 0.2 U 0.2 U NA 
m-Xylene NA NA 0.2 U 0.2 U 0.2 U NA 
a-Xylene "NA NA 0.3 U 0.3 U 0.3 U NA 
Bromobenzene NA NA 0.1 U 0.1 U 0.1 U NA 
1,2,3-Trlchloropropane NA NA 0.4 U 0.4 U 0.4 U NA 
lsopropylbenzene NA NA 0.2 U 0.2 u 0.2 U HA 
n-Propylbenzene NA NA 0.2 U 0.2 U 0.2 U NA 
2-Chlorotoluene NA NA 0.2 U 0.2 U 0.2 U HA 
4-Chlorotoluene HA NA 0.2 U 0.2 U 0.2 U HA 
1,3,5-Trlmethylbenzene NA NA 0.1 U 0.1 U 0.1 U HA 
tert-Butylbenzene NA NA 0.2 U 0.2 U 0.2 U NA 
1,2,4-Trlmethylbenzene NA NA 0.3 U 0.3 U 0.3 U NA 
sec-Butylbenzene NA NA 0.2 U 0.2 U 0.2 U NA 
p-lsopropyltoluene NA NA 0.2 U 0.2 U 0.2 U NA 
1,3-Dichlorobenzene NA NA 0.1 U 0.1 U 0.1 U HA 
1,4-Dichlorobenzene HA NA 0.3 U 0.3 U 0.3 U HA 
1,2-Dichlorobenzene NA NA 0.1 U 0.1 U 0.1 U NA 
n-Butylbenzene NA NA 0.1 U 0.1 U 0.1 U NA 
1,2-Dibromo-3-Chloropropane NA NA 0.5 U 0.5 U 0.5 U NA 
1,2,4-Trlchlorobenzene NA NA 0.2 U 0.2 U 0.2 U NA 
Hexachlorobutadlene NA NA 0.4 U 0.4 U 0.4 U NA 
Naphthalene NA NA 0.2 U 0.2 U 0.2 U NA 
1,2,3-Trlchlorobenzene NA NA 0.1 U 0.1 U 0.1 U NA 
cls-1,3-Dichloropropene NA NA 0.1 U 0.1 U 0.1 U HA 
trans-1,3-Dichloropropene NA NA 0.3 U 0.3 U 0.3 U NA 
Acetone NA NA 2 U 2 U 2 U NA 
Carbon Disulfide NA NA 0.1 U 0.1 U 0.1 U NA 
2-Butanone NA NA 0.3 U 0.3 U 0.3 U NA 
Ytnyl Acetate NA NA 0.3 U 0.3 U 0.3 U NA 
4-Hethyl-2-pentanone NA NA 0.4 U 0.4 U 0.4 U NA 
2-Hexanone · NA NA 0.5 U 0.5 U 0.5 U NA 
2-Chloroethylvinylether NA NA 0.2 U 0.2 U 0.2 U NA 
*• Outside of EPA CLP QC 1;mtts. 

--~---·········-~--



•• ,.~--~---····-~--
Roy F. Weston, Inc. - Gulf Coast Laboratories 

VOLATILES BY GC/HS, METHOD 524 LIST Report Date: 04/15/92 11:21 
BFW Dat~h Numberj 92Q3G478 Client: Ekco Houseware Wgrk Orderi 29~4-0Z-03-QQQO ~IQii ~~ 

rY) 
Cust 10: S-12-GW Dup S-12-GW Dup S-12-FB S-12-Pump EB P-3-GW P-3-GW ,:'I 

.-I 
Sample RFWI: 010 Dl 010 DL 011 012 013 013 Dl 
Information Matrix: WATER WATER WATER WATER WATER WATER 

D. F.: 2.00 500 1.00 1.00 1.00 5.00 
Units: UG/l UG/l UG/l UG/l UG/l UG/l 

Bromofluorobenzene lo7 ' los ' 107 ' 109 ' 99 ' Ill ' ·····································--······fl············fl············fl············fl············fl············fl Oichlorodifluoromethane NA NA 0.3 u 0.3 u 0.3 u NA 
Chloromethane NA NA 0.2 u 0.2 u 0.2 u NA 
Bromo11ethane NA NA 0.1 u 0.1 u 0.1 u NA 
Vinyl Chloride NA NA 0.2 u 0.2 u 0.2 u NA 
Chloroethane NA NA 0.1 u 0.1 u 0.1 u NA 
Methylene Chlortde NA NA 4 3 0.6 u NA 
Trtchlorofluoromethane NA NA 0.7 0.5 0.1 u NA 
1,1-Dtchloroethene NA NA 0.1 u 0.1 u 6 HA 
1,1-0ichloroethane NA NA 0.1 u 0.1 u E 84 
cis-1,2-0tchloroethene 15 NA 0.2 u 0.2 u 6 HA 
2,2-0tchloropropane NA HA 0.1 u 0.1 u 0.1 u HA 
trans-1,2-Dtchloroethene NA NA 0.1 u 0.1 u 0.1 u HA 
Chloroform NA NA 0.2 u 0.2 u 0.2 u HA 
Bromochloromethane NA NA 0.2 u 0.2 u 0.2 u NA 
1,2-0ichloroethane NA NA 0.2 u 0.2 u 0.2 u HA 
1,1,1-Trtchloroethane NA NA 0.2 u 0.2 u E 92 
Carbon Tetrachloride NA NA 0.1 u 0.1 u 0.1 u NA 
1,1-0tchloropropene NA NA 0.1 u 0.1 u 0.1 u NA 
Bromodtchloromethane NA NA 0.2 u 0.2 u 0.2 u NA 
Otbromomethane NA NA 0.2 u 0.2 u 0.2 u NA 
1,2-0tchloropropane NA NA 0.2 u 0.2 u 0.2 u NA 
Trtchloroethene E 2000 0.8 0.3 u E 62 
Otbromochloromethane NA NA 0.2 u 0.2 u 0.2 u NA 
1,2-0tbromoethane NA NA 0.2 u 0.2 u 0.2 u NA 
1,1,2-Trtchloroethane NA NA 0.3 u 0.3 u 0.3 u NA 
Benzene NA NA 0.2 u 0.2 u 0.2 u NA 
1,3-0tchloropropane NA NA 0.2 u 0.2 u 0.2 u NA 
Bromoform NA NA 0.2 u 0.2 u 0.2 u NA 
Tetrachloroethene NA NA 0.1 u 0.1 u 0.1 u NA 
1,1,2,2-Tetrachloroethane NA NA 0.2 u 0.2 u 0.2 u NA 
Toluene NA NA 0.1 u 0.1 u 0.1 u NA 
*• outstde of EPA CLP QC ltmtts. 



RFW Batch Number: 9203G478 Client: E~co Houseware Work Order; 2994-02-03-0000 Page; 2b 
Cust 10: 1-13-GW 1-13-GW 1-14-GW Trip Blan~ A Trip Blan~ B S-12-GW Dup 

RFWI: 006 HS 006 HSD 007 008 009 010 r­
~• 

Chlorobenzene l62 *% l60 *I 0.1 0 0.1 0 0.1 0 0.1 0 ~ 
1,1,1,2-Tetrachloroethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Ethylbenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Styrene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
p-Xylene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
m-Xylene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
o-Xylene · 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Bromobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,2,3-Trlchloropropane 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
lsopropylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
n-Propylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
2-Chlorotoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
4-Chlorotoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,3,5-Trlmethylbenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
tert-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,2,4-Trlmethylbenzene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
sec-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
p-lsopropyltoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,3-Dichlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,4-Dichlorobenzene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
1,2-Dichlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
n-Butylbenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,2-Dibromo-3-Chloropropane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
1,2,4-Trlchlorobenzene 0.2 U 0.2 . U 0.2 U 0.2 U 0.2 U 0.2 U 
Hexachlorobutadlene 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
Naphtha 1 ene 0. 2 U 0. 2 U 0. 2 U 0. 2 U 0. 2 U 0. 2 U 
1,2,3-Trlchlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
cls-1,3-Dichloropropene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
trans-1,3-Dtchloropropene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Acetone 2 U 2 U 2 U 2 U 2 U 2 U 
Carbon Disulfide 2 2 0.1 U 0.1 U 0.1 U 0.1 U 
2-Butanone 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
VInyl Acetate 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
4-Methyl-2-pentanone 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
2-Hexanone · 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
2-Chloroethyl~tnylether 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
*• Outside of EPA CLP QC limits. 

--~-~---···---~-~-~ 



•• , ••••••••••••• ~--
Roy F. Weston, Inc. - Gulf Coast laboratories 

VOLATILES BY GC/HS, HEHIOO 524 LIST Report Date: 04/15/92 11:21 RFW Batch Number: 9203G478 Client: Ekco Houseware Work Order: 2994-02-03-0000 Paqe: br~ 
Cust 10: 1-13-GW 1-13-Gif 1-14-Gif Trtp Blank A Trtp Blank B S-12-GW Dup •:' p 

-M 
Sample RFWI: 006 MS 006 MSD 007 008 009 010 
Information Matrix: WATER WATER WATER WATER WATER WATER 

O.F.: 1.00 1.00 1.00 1.00 1.00' 1.00 
Untts: UG/L UG/l UG/l UG/l UG/l UG/l 

Bromofluorobenzene . 98 ' 102 ' 98 ' too ' 96 I too I 
·············································fl············fl············fl············fl············fl············fl Olchlorodlfluoromethane 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
Chloromethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromomethane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Vtnyl Chloride 5 5 0.2 u 0.2 u 0.2 u 2 
Chloroethane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Methylene Chloride 7 2 6 6 6 2 
Trtchlorofluoromethane 1 1 0.8 0.1 u 0.1 u 0.8 
1,1-0tchloroethene 215 * ' 202 * " 0.1 u 0.1 u 0.1 u 0.1 u 
1,1-0tchloroethane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

---.cls-1,2-0tchloroethene 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u E 
2,2-0tchloropropane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
trans-1,2-0tchloroethene 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Chlorofom 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromochloromethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-Dtchloroethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,1,1-Trtchloroethane 0.2 u 0.2 'u 0.2 u 0.2 u 0.2 u 3 
Carbon Tetrachloride 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1,1-Dichloropropene 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Bromodtchloromethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Dtbromomethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-Dtchloropropane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Trtchloroethene 274 * ' 241 * " 0.3 u 0.3 u 0.3 u E 
Dtbromochloromethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-Dtbromoethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,1,2-Trtchloroethane 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
Benzene 162 * ' 160 * " 0.2 u 0.2 u 0.2 u 0.2 u 
1,3-0tchloropropane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Bromoform 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Tetrachloroethene 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1,1,2,2-Tetrachloroethane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Toluene 141 * " 139 * " 0.1 u 0.1 u 0.1 u 0. I u 
*• Outside of EPA ClP QC limits. 

------



RFW Batch Number; 9203G478 Cltent: Ekco Houseware Work Order: 2994-02-03-0000 Page; lb 
Cust 10: 1-80-GW 1-9-GW 1-10-GW 1-11-GW 1-12-GW 1-13-GW 

•='l 
RFWI: 001 002 003 004 005 006 

t"') 

Chl orobenzene 0. 1 U 0. 1 0 0 .1 U 0 .1 0 0 .1 0 0 .1 0 .-t 
1,1,1,2-Tetrachloroethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Ethy 1 benzene 0. 1 U 0. 1 U 0 .1 U 0. 1 U o. 1 u 0. 1 U 
Styrene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
p-Xylene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
m- Xy 1 ene 0. 2 U 0. 2 U 0. 2 U 0. 2 U 0. 2 U 0. 2 U 
o-Xylene · 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Bromobenzene 0. 1 U 0. 1 U 0 .1 U 0. 1 U 0. 1 U 0.1 U 
1,2,3-Trichloropropane 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
lsopropylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 u 0.2 U 
n-Propylbenzene 0.2 U 0.2 U 0.2 U 0.2 u 0.2 u 0.2 U 
2-Chlorotoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
4-Chlorotoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,3,5-Trtmethylbenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
tert-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,2,4-Trtmethylbenzene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
sec-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
p-lsopropyltoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,3-Dtchlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,4-Dtchlorobenzene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
1,2-Dtchlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
n-Butylbenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,2-Dtbromo-3-Chloropropane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
1,2,4-Trtchlorobenzene 0.2 U 0.2 .U 0.2 U 0.2 U 0.2 U 0.2 U 
Hexachlorobutadtene 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
Naphthalene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
1,2,3-Trichlorobenzene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
cts-1,3-Dtchloropropene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
trans-1,3-Dichloropropene 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Acetone 2 U 2 U 2 U 2 U 2 U 2 U 
Carbon Dtsulftde 0.1 U 0.1 U 0.1 U 8 1 1 
2-Butanone 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Vinyl Acetate 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
4-Hethyl-2-pentanone 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
2-Hexanone 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
2-Chloroethylvtnylether 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
*• Outstde of EPA CLP QC limits. 

~~~-~---·····---~--



. --- ..... . • • . - ... ._ .. 
C:J Roy F. Weston. Inc. -Gulf Coast Laboratories 
'·· 

VOlATILES BY GC/MS, H£THOO 524 LIST Report Date: 04/15/92 II:ZI 
C•l REM B~tcb Nu.bt[: 920l14ZI ~litot: Ek~R U2usaware Work Order: 2994-02-03-000Q P1ge.;____IJ 
It . .. 
.,.._ 

Cusl 10: 1-80-GN 1-9-GN I-10-W 1-11-SW 1-12-Gif J-13-IV ·:"' ~ ...... 
ifJ SaiiPle RFNI: 001 002 003 004 005 001 

lnforiHtlon "atrht: VATER WATER WATER MAlER WATER 'WATER 
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00 

Units: UG/L UG/L UG/L UG/L UG/L UG/l 

BrOIUfluorobenzene lOS I IOZ ' 98 I 99 i - IOZ I )03 i 
••--•••-••••••••--•••••••••••••••••••••••••••fJ••••••••••••fl••••••••••••fl••••••••••••fl••••••••••a•fl•••--•••••••fl 

~ 
Otchlorodtfluoro.ethane 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 
Chloro.ethane 0.2 u 0.2 u 0.2 u 0.2 u o.z u o.z u 

.:J Bro110•thane 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Vtnyl Chloride -- 0.2 u 7 0.2 u 9 o.z u ~ 3 
Chloroethane O.l u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 8 Methylene th1orldi 5 5 ' 5 4 4 

a Trtchlorofluoru.ethane 0.1 u I 0.1 u 1 0.8 0.7 
1,1-Dtchloroethene -- 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
J,J-Otchloroethane 0.1 u 0.1 u 0.1 u 0.1 u 0. J u 0.1 u 
cts-1,2-Dtchloroethene - 0.1 u l o.z u 0.2 u o.z u 0.2 u 
2,2-Dtchleroprop~ne O.J u 0 .I u 0.1 u 0.1 u 0.1 u 0. J u 

n trans-1,2-0tchloroethene 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u N Chloroforw o.z u o.z u o.z u 0.2 u o.z u 0.2 u .. ..... 
Bra.ochlora.ethane 0.2 u o.z u o.z u 0.2 u o.z u 0.2 u - J,Z-Dtchloroethant o.z u o.z u o.z u 0.2 u 0.2 u 0.2 u 

C'>l 1,1,1-Trfchloroethane 0.2 u 0.2 u o. 2 u 0.2 u o.z u o.z u 
en Carbon Tetrach1orlde 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u I ,.._ 

1,1-Dtchlaropropene 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
I BrOMOdtchloro.ethane o.z u o.z u o.z u 0.2 u o.z u o.r u ·- Dtbra~~G~Mtth1ne 0.2 u 0.2 u o.z u 0.2 u o.z u o.z u 

1,2-Dichloropropane 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u o.z u 
~ 

Trtchloroethene 0.3 u 0.3 u 0.3 u O.l u 0.3 u O.l u 
Otbro.achlor01eth1ne 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2-Dtbra.oethane 0.2 u 0.2 u o.z u o.z u 0.2 u 0.2 u 

~ 
1,1.2-Trtchlaroethane 0.3 u 0.1 u 0.1 u 0.3 u 0.1 u 0.3 u 
Benze11e 0.2 u 0.2 u o.z u 0.2 u 0.2 u o.z u 
l,l-0 t ch 1 araprop~n• --· 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u o.z u 
8rot10for• - 0.2 u 0.2 u 0.2 u 0.2 lJ 0.2 u o.z u u.: Tetrachloroethene 0. I u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

i 1,1,2,2-Tetrachloroelhane CL2 u 0.2 u 0.2 u 0.2 u 0.2 u o.z u 
~ 

Toluene o. J u 0.1 u 0.1 u 0 .I u 0.1 u 0. J u 
•· Outside of·t~ t(P Qt 1\atts. 

~ 
VJ 



BFW Batch Number; 9203G477 Client: Ekco Houseware Work Order; 2994-02-03-0000 page: 6b 
Cust 10: VBLK BS VBLK YBLK BS VBLK VBLK BS 

BFWI: 92GVE087-MB1 92GVE097-MB1 92GVE097-MB1 92GVE099-MB1 92GVE099-MB1 

Toluene 82 % I u 95 % 1 u 92 X 
Chlorobenzene 84 ' 1 u 96 ' 1 u 99 ' Ethyl benzene 1 u 1 u 1 u 1 u 1 u 
Styrene 1 u 1 u 1 u 1 u 1 u 
Xylene (total) 1 u 1 u 1 u 1 u 1 u 
•· outside of EPA CLP QC limits. 

~~~~----····----~-~ 



-~,-----~-------~--

Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOLATILES BY GC/HS, HSL LIST Report Date: 04/20/92 10:51 RFW Batch Number; 92038477 Clfent; Ekco Houseware Work Order: 2994-02-03-0000 Page; 6a 

Cust 10: YBLK BS VBLK YBLK BS VBLK VBLK BS 
Sample RFWI: 92GYE087-MB1 92GVE097-MB1 92GYE097-MB1 92GVE099-MB1 92GYE099-MB1 In format ton Matrfx: WATER WATER WATER WATER WATER D. F.: 1.00 1.00 1.00 1.00 1.00 

Units: ug/l ug/L ug/L ug/l ug/l 

Toluene-dB 96 ' 102 I 101 % 102 I 94 % Surrogate Bromofluorobenzene 90 ' 100 I 101 % 100 I 102 % Recovery 1,2-Dfchloroethane-d4 76 ' 92 I 93 ' 92 I 97 % ·············································fl············fl············fl············fl············fl············fl Chloromethane 2 u 2 u 2 u 2 u 2 u 
Bromomethane 2 u 2 u 2 u 2 u 2 u 
Yfnyl Chloride 1 u 1 u 1 u 1 u 1 u 
Chloroethane 2 u 2 u 2 u 2 u 2 u 
Methylene Chloride 1 u 1 u 1 u 1 u 1 u 
Acetone 2 u 4 5 8 4 4 8 
Carbon Dtsulftde 1 u 1 u 1 u 1 u 1 u 
1,1-Dichloroethene 101 X 1 u 110 X 1 u 102 X 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 u 
1,2-Dfchloroethene (total} 1 u 1 u 1 u 1 u 1 u 
Chloroform 1 u 1 u 1 u 1 u 1 u 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 u 
2-Butanone 2 u 2 u 2 u 2 u 2 u 
1,1,1-Trfchloroethane 1 u 1 u 1 u 1 u 1 u 
Carbon Tetrachloride 1 u .. u 1 u 1 u 1 u 
Yfnyl Acetate 2 u 2 u 2 u 2 u 2 u 
Bromodichloromethane 1 u 1 u 1 u 1 u I 1 u 
1,2-Dichloropropane 1 u 1 u 1 u 1 u I u 
cfs-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 u 
Trichloroethene Ill % 1 u 102 X 1 u 130 * % 
Dfbromochloromethane I u 1 u 1 u 1 u 1 u 
1,1,2-Trfchloroethane 1 u 1 u 1 u 1 u 1 u 
Benzene 97 % l u 97 % 1 u 133 *X 
Trans-1,3-Dtchloropropene 1 u 1 u 1 u 1 u 1 u 
Bromoform· 1 u 1 u 1 u 1 u 1 u 
4-Methyl-2-pentanone 2 u 2 u 2 u 2 u 2 u 
2-Hexanone 2 u 2 u 2 u 2 u 2 u 
Tetrachloroethene 1 u 1 u 1 u 1 u 1 u 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 u 
*• Outsfde of EPA CLP QC ltmtts. 



I 

RFW Batch Number: 9203G477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page; Sb 
Cust 10: Trtp Blank A Trtp Blank A Trtp Blank B YOLK YOLK BS YOLK 

RFWI: 012 012 013 92GYE086-MB1 92GYE086-MB1 92GYE087-MB1 
BE~BE~ 

Toluene 1 u 1 u 1 u 1 u lOS " 1 u 
Chlorobenzene 1 u 1 u 1 u 1 u 104 " 1 u 
Ethyl benzene 1 u 1 u 1 u 1 u 2 u 1 u 
Styrene 1 u 1 u 1 u 1 u 2 u 1 u 
Xylene (total) 1 u 1 u 1 u 1 u 2 u 1 u 
*• Outside of EPA CLP QC limtts. 

~-~------~------~--



~-~------~------~--

Roy F. Weston, Inc. - Gulf Coast Laboratories 
RFW Batch Number: 9203G477 

VOLATILES BY GC/HS, HSl liST Report Date: 04/20/92 10:51 Client: Ekco Houseware Work Order; 2994-02-03-0000 page; Sa 
Cust ID: Trtp Blank A Trtp Blank A Trtp Blank B YBLK YBLK BS YBLK 

Sample RFWI: 012 012 013 926YE086-HB1 926VE086-HB1 926YE087-HB1 In format ton Matrix: WATER WATER WATER WATER WATER WATER D. F.: 1.00 1.00 1.00 1.00 2.00 1.00 Units: ug/l ug/L ug/L ug/L ug/L ug/l 
R~PBEP 

Toluene-dB 97 I 107 I 98 I 100 I 103 I 97 I Surrogate Bromofluorobenzene 92 I 93 I 90 I 101 I 97 I 101 I Recovery 1,2-01chloroethane-d4 121 * I 94 I 80 I 106 I 70 * I 93 I ·············································fl············fl············fl············fl············fl············fl Chloromethane 2 u 2 u 2 u 2 u 4 u 2 u Bromomethane 2 u 2 u 2 u 2 u 4 u 2 u Vinyl Chloride 1 u 1 u 1 u 1 u 2 u 1 u Chloroethane 2 u 2 u 2 u 2 u 4 u 2 u Methylene Chloride 14 4 4 1 u 2 u 1 u 
Acetone 6 5 B 5 2 u 4 u 2 u 
Carbon b\sulftde 1 u 1 u 1 u 1 u 2 u 1 u 
1,1-Dtchloroethene 1 u I u J u I u 122 I J u 
1,1-Dichloroethane 1 u 1 u I u I u 2 u 1 u 
1,2-Dfchloroethene (total) J u I u I u 1 u 2 u 1 u 
Chloroform 1 u 1 u 1 u 1 u 2 u I u 
1,2-Dfchloroethane 1 u 1 u 1 u 1 u 2 u 1 u 
2-Butanone 2 u 2 u 2 u 2 u 4 u 2 u 
1,1,1-Trtchloroethane J u I u 1 u 1 u 2 u 1 u 
Carbon Tetrachloride 1 u 1 u 1 u 1 u 2 u 1 u 
Ytnyl Acetate 2 u 2 u 2 u 2 u 4 u 2 u 
Bromodtchloromethane 1 u 1 u 1 u 1 u I 2 u 1 u 
1,2-Dfchloropropane 1 u I u 1 u 1 u 2 u I u 
cts-1,3-Dfchloropropene 1 u 1 u 1 u 1 u 2 u 1 u 
Trtchloroethene 3 4 2 1 u 114 I 1 u 
Dtbromochloromethane 1 u 1 u 1 u 1 u 2 u 1 u 
1,1,2-Trtchloroethane 1 u 1 u 1 u 1 u 2 u 1 u 
Benzene 1 u 1 u 1 u 1 u 107 I 1 u 
Trans-1,3-btchloropropene 1 u 1 u 1 u 1 u 2 u 1 u 
Bromoform 1 u 1 u 1 u 1 u 2 u 1 u 
4-Hethyl-2-pentanone 2 u 2 u 2 u 2 u 4 u 2 u 
2-Hexanone 2 u 2 u 2 u 2 u 4 u 2 u 
Tetrachloroethane 1 u 1 u 1 u 1 u 2 u I u 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u I u 2 u 1 u *• Outside of EPA CLP QC 1\m\ts. 



RFW Batch Number: 92036477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page; 4b 
Cust 10: W-10-GW W-10-GN S-7-GW S-7·GW S-7-GW S-7·FB 

RFWI: 009 Dl 009 Dl 010 010 MS 010 MSD 011 

Toluene NA NA 1 u 82 " 84 " 1 u 
Chlorobenzene NA NA 1 u 84 " 85 " 1 u 
Ethyl benzene NA NA 1 u 1 u 1 u 1 u 
Styrene NA NA 1 u I u 1 u 1 u 
Xylene (to£a1J NA NA 1 u I u 1 u 1 u 
*• Outside of EPA CLP QC ltmtts. 

~~~-------------~--



~-,-------------~--

Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOLATILES BY GC/HS, HSL LIST Report Date: 04/20/92 10:51 

RFW Batch Number; 9203&477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 4a 

Cust 10: W-10-GW W-10-GW 5-7-GW 5-7-GW S-7-GW 5-7-FB 

Sample RFWI: 009 Dl 009 DL 010 010 M5 010 MSD 011 
Information Matrix: WATER WATER WATER WATER WATER WATER 

D. F.: 20.0 200 1.00 1.00 1.00 1.00 
Units: ug/l ug/l ug/l ug/l ug/l ug/l 

Toluene-dB 101 I 101 I 101 I 97 I 92 I 103 I 
Surrogate Bromofluorobenzene 102 I lOS s 91 s 95 I 95 " 90 I 
Recovery l,2-Dichloroethane-d4 99 I 101 " 97 I 78 I 130 * I 84 I 
···········································-·fl············fl············fl············fl············fl············fl Chloromethane NA NA 2 u 2 u 2 u 2 u 
Bromomethane NA NA 2 u 2 u 2 u 2 u 
Vinyl Chloride NA NA 1 u 1 u 1 u 1 u 
Chloroethane NA NA 2 u 2 u 2 u 2 u 
Methylene Chloride NA NA 4 tA 3 4 4 
Acetone NA NA 2 u 2 u 2 u 2 u 
Carbon Dtsulftde NA NA 1 u 1 u 1 u 1 u 
1,1-Dichloroethene NA NA 1 u 95 I 92 I 1 u 
1,1-Dichloroethane 100 NA ,~~ . 2 2 1 u 
1,2-Dichloroethene (total) 200 NA 1 u 1 u 1 u 1 u 
Chloroform NA NA 1 u 1 u 1 u 1 u 
1,2-Dtchloroethane NA NA 1 u 1 u 1 u 1 u 
2-Butanone NA NA 2 u 2 u 2 u 2 u 
1,1,1-Trtchloroethane E 1600 , •.. ' , 6 7 I u 
Carbon Tetrachloride NA NA 1 u 1 u 1 u 1 u 
Vinyl Acetate NA NA 2 u 2 u 2 u 2 u 
Bromodtchloromethane NA NA 1 u 1 u ; 1 u 1 u 
1,2-Dtchloropropane NA NA 1 u 1 u 1 u 1 u 
cts-1,3-Dtchloropropene NA NA 1 u 1 u 1 u 1 u 
Trtchloroethene E 790 ,, . 85 I 74 " 2 
Otbromochloromethane NA NA 1 u 1 u 1 u ) u 
1,1,2-Trichloroethane NA NA 1 u 1 u 1 u 1 u 
Benzene NA NA 1 u 101 I 149 • " 1 u 
Trans-1,3-0tchloropropene NA NA I u I u I u I u 
Bromoform NA NA 1 u 1 u I u 1 u 
4-Methyl-2-pentanone NA NA 2 u 2 u 2 u 2 u 
2-Hexanone NA NA 2 u 2 u 2 u 2 u 
Tetrachloroethene NA NA 1 u 1 u 1 u 1 u 
1,1,2,2-Tetrachloroethane NA NA I u 1 u 1 u 1 u 
*• Outside of EPA CLP QC ltmtts. 

--~- -~--- ----



BEM Uit~b Numberi i2Q~i!ZZ t]ient; Ek~2 H2~~ewire WQ[k Qrderi 29i4-Q2-Q~-QOQO ~~gei Jb 
Cust 10: 1-2-GW-Oup 1-5-GW 1-6-GW W-1-GW W-1-GW W-10-GW 

RFWI: 005 DL 006 007 008 008 DL 009 

Toluene NA 1 u 1 u 1 u NA 0.6 J 
Chlorobenzene NA 1 u 1 u 1 u NA 1 u 
Ethyl benzene NA 1 u 1 u 1 u NA 1 u 
Styrene NA 1 u 1 u 1 u NA 1 u 
Xylene (toh1J NA 1 u 1 u 1 u NA 1 u 
*• outside of EPA CLP QC limits. 

~-~-~-~---------~--



--,-------------~--

Roy F. Weston, Inc. - Gulf Coast Laboratories 
RFW Batch Number; 9203G4ZZ 

VOLATilES BY GC/HS, HSl liST Report Date: 04/20/92 10:51 Client: Ekco Houseware Work Order; 2994-02-03-0000 Page; 3a 
Cust 10: 1-2-GW-Dup 1-5-GW 1-6-GN N-1-GW W-1-GW N-10-GN 

Sample RFWI: 005 DL 006 007 008 008 DL 009 Information Hatrtx: WATER WATER WATER MATER WATER WATER O.F.: 50.0 1.00 1.00 1.00 5.00 1.00 Untts: ug/l ug/l ug/l ug/l ug/l ug/l 
Toluene-dB 98 " 101 I lOS " 97 " 99 % 98 I Surrogate Bromofluorobenzene 102 I 100 I 98 I 90 " 100 % 90 " Recovery 1,2-0tchloroethane-d4 97 " 78 % 100 ' 80 " 92 % 79 I ·····································-·······fl············fl············fl············fl············fl············fl Chloromethane NA 2 u 2 u 2 u NA 2 u lromomethane NA 2 u 2 u 2 u NA 2 u Ytnyl Chlortde NA 1 u 1 u 1 u NA 3 Chloroethane NA 2 u 2 u 2 u NA 2 u Methylene Chlortde NA 3 (;\ 4 3 NA 3 Acetone NA 2 u 2 u 2 u NA 2 u Carbon Dfsulffde NA 1 u 1 u 1 u NA I u 1,1-0tchloroethene NA 1 u 1 u 8 NA 21 1,1-0tchloroethane ~20 I ';18 ' 1 u E 70 E 1,2-0tchloroethene {total) ·150 1 u 1 u 12 NA E Chloroform NA 1 u 1 u 1 u NA I u 1,2-Dfchloroethane NA 1 u 1 u 1 u NA 1 u 2-Butanone NA 2 u 2 u 2 u NA 2 u 1,1,1-Trtchloroethane NA 1. u I u E 37 E Carbon Tetrachloride NA 1 u 1 u 1 u NA 1 u Ytnyl Acetate NA 2 u 2 u 2 u NA 2 u Bromodtchloromethane NA 1 u 1 u 1 u NA 1 u 

1,2-Dtchloropropane NA 1 u 1 u I u NA I u 
cts-1,3-0tchloropropene NA 1 u 1 u I u NA 1 u 
Trtchloroethene ·szo 1 

, 
1 E 140 E 

Dtbromochloromethane NA 1 u 1 u 1 u NA 1 u 
1,1,2-Trtchloroethane NA 1 u 1 u 1 u NA 1 u 
Benzene NA I u I u I u NA I u 
Trans-1,3-b\chloropropene NA 1 u I u 1 u NA 1 u 
Bromoform NA 1 u I u I u NA 1 u 
4-Hethyl-2-pentanone NA 2 u 2 u 2 u NA 2 u 
2-Hexanone NA 2 u 2 u 2 u NA 2 u 
Tetrachloroethane NA 1 u 1 u 1 u NA 1 u 1,1,2,2-Tetrachloroethane NA 1 u 1 u 1 u NA I u *• Outstde of EPA CLP QC ltmlts. 



RFW Batch Number; 9203G477 Client; Ekco Houseware Work Order: 2994-02-03-0000 Page: 2b 
Cust 10: D-4-30-GW 1-2-GW 1-2-GW 1-2-GW 1-2-GW-Dup 1-2-GW-Dup 

RFWI: 003 Dl 004 004 Dl 004 Dl 005 005 Dl 

Toluene NA ) u NA NA ) u NA 
Chlorobenzene NA ) u NA NA ) u NA 
Ethyl benzene NA ) u NA NA 1 u NA 
Styrene NA 1 u NA NA 1 u NA 
Xylene (tota1J NA 1 u NA NA 1 u NA 
*• outside of EPA CLP QC limits. 

~~~~~-~~~-~~~~~~~--



~~~--~~-~-~~-~-~~~-

Roy F. Weston, Jnc. - Gulf Coast Laboratories 
RFW Batch Number; 9203&477 

VOLATILES BY GC/HS, HSL LIST Report Date: 04/20/92 10:51 Cltent: Ekco Houseware Work Order: 2994-02-03-0000 Page: 2a 
Cust 10: 0-4-30-GW J-2-GII J-2-GII 1-2-GW 1-2-GW-Dup 1-2-GW-Dup 

Sample RFWI: 003 DL 004 004 DL 004 DL 005 005 DL Information Matrix: WATER WATER WATER WATER WATER WATER 
D. F.: 4000 1.00 5.00 50.0 1.00 5.00 Untts: ug/l ug/l ug/l ug/l ug/l ug/l 

Toluene-dB 95 I 94 I 103 I 102 I 96 I 99 I Surrogate Bromofluorobenzene 103 I 91 I 97 " 101 " 93 " 97 I Recovery 1,2-0ichloroethane-d4 99 I 78 I 94 I 97 " 75 • I 108 " ·············································fl············fl············fl············fl············fl············fl Chloromethane NA 2 u HA NA 2 u NA Bromomethane NA 2 u HA NA 2 u NA Vfnyl Chloride NA E ''29 NA E "'ff' Chloroethane NA ~s . NA NA fft''l ' NA Methylene Chlortde NA 3 LA. NA NA 4 u NA 
Acetone NA 2 u NA NA 2 u NA 
Carbon Disulfide NA I u NA NA I u NA 
1,1-0tchloroethene NA E ~0 ., NA E , ..• ,, 
1,1-0tchloroethane NA E E ••• E E 1,2-0tchloroethene {total) NA E E '110 E E 
Chloroform NA 1 u NA NA 1 u NA 
1,2-0tchloroethane NA 1 u NA NA f!p··. NA 
2-Buhnone NA 2 u HA NA 2 u NA 
1,1,1-Trlchloroethane NA E 11WJ·" • NA ,,,.' . NA 
Carbon Tetrachloride NA 1 u NA NA 1 u NA 
VInyl Acetate NA 2 u NA NA 2 u NA 
Bromodtchloromethane NA 1 u NA NA i 1 u NA 
1,2-0tchloropropane NA 1 u NA NA 1 u NA 
cls-1,3-Dtchloropropene NA 1 u NA NA 1 u NA 
Trtchloroethene '~'25000 ' E E .. 90 .. E E 
Otbromochloromethane NA 1 u NA NA 1 u NA 
1,1,2-Trlchloroethane NA 1 u NA NA · 1 u NA 
Benzene NA 1 u NA NA 1 u NA 
Trans-1,3-Dtchloropropene NA 1 u NA NA 1 u NA 
Bromoform NA 1 u NA NA 1 u NA 
4-Hethyl-2-pentanone NA 2 u NA NA 2 u NA 
2-Hexanone NA 2 u NA NA 2 u NA 
Tetrachloroethane NA 1 u NA NA 1 u NA 
1,1,2,2-Tetrachloroethane NA 1 u NA NA 1 u NA 
*• Outside of EPA CLP QC lfmfts. 



Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOlATilES BY GC/HS, HSL LIST Report Date: 10/15/91 14:05 

RFW Batch Number: 9109G745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 3a 

Cust 10: D-4-30 YBLK VBLK BS VBLK VBLK BS VBLK 

Sample RFWI: 005 Dl 91GVB342-MB1 91GVB342-HB1 91GVB343-MB1 91GYB343-HB1 91GVB344-MB1 
Informal ton Matrix: WATER WATER WATER WATER WATER WATER 

D.F.: 500 1.00 l.OO 1.00 1.00 1.00 
Units: ug/l ug/l ug/l ug/l ug/l ug/l 

Toluene-dB l04 % 101 % 101 % 96 % 105 % 99 % 
Surrogate Bromofluorobenzene 104 % 102 % 107 % 107 % 118 fr% 100 % 
Recovery 1,2-Dtchloroethane-d4 104 % 93 % 104 % 101 % 112 % 95 % 
•=======:==•=•2•••••===•e=======•••••••••~~==fl====~=====•=fl==•=========fl=•e==•======fl==========~=fl=========a=afl 
Chloromethane NA 10 u 10 u 10 u 10 u 10 u 
8romomethane NA 10 u 10 u JO u 10 u 10 u 
Vinyl Chloride NA 10 u 10 u 10 u 10 u 10 u 
Chloroethane NA 10 u 10 u 10 u 10 u 10 u 
Methylene Chloride NA 5 u 5 u 3 J 15 B 5 u 
Acetone NA 17 10 u 8 J 10 u 10 u 
Carbon Disulfide NA 5 u 5 u 5 u 5 u 5 u 
1,1-Dtchloroethene NA 5 u 85 % 5 u 90 % 5 u 
1,1-Dichloroethane NA 5 u 5 u 5 u 5 u 5 u 
1,2-Dichloroethene (total) NA 5 u 5 u 5 u 5 u 5 u 
Chloroform NA 5 u 5 u 5 u 5 u 5 u 
1,2-0\chloroethane NA 5 u 5 u 5 u 5 u 5 u 
2-Butanone NA 10 u 10 u 10 u 10 u 10 u 
1,1,1-Trtchloroethane NA s. u 11 5 u 5 u 5 u 
Carbon Tetrachloride NA 5 u 5 u 5 u 5 u 5 u 
Vinyl Acetate NA 10 u 10 u 10 u 10 u 10 u 
Bromodichloromethane NA 5 u 5 u 5 u 5 u 5 u 
1,2-Dtchloropropane NA 5 u 5 u 5 u 5 u 5 u 
cts-1,3-Dtchloropropene NA 5 u 5 u 5 u 5 u 5 u 
Trichloroethene ;1~~00 5 u 246 * % 5 u 99 % 5 u 
Dibromochloromethane 5 u 5 u 5 u 5 u 5 u 
1,1,2-Trichloroethane NA 5 u 5 u 5 u 5 u 5 u 
Benzene NA 5 u 96 % 5 u 103 % 5 u 
Trans-1,3-Dichloropropene NA 5 u 5 u 5 u 5 u 5 u 
Bromoform · NA 5 u 5 u 5 u 5 u 5 u 
4-Hethyl-2-pentanone NA 10 u 10 u 10 u 10 u 10 u 
2-Hexanone :NA 10 u 10 u 10 u 10 u 10 u 
Tetrachloroethene NA 5 u 5 u 5 u 5 u 5 u 
1,1,2,2-Tetrachloroethane NA s u 5 u 5 u 5 u 5 u 
*• Outside of EPA CLP QC limits. 

.~ .. .. .. -.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 



.. .. _.. .. .. • .. .. .. .. .. - .. .. - .. .,_. 
RFW Batch Number: 9l09G745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 3b 

Cust 10: 0-4-30 VBLK VBLK BS VBLK VBLK BS VBLK 

RFWI: 005 Dl 

Toluene HA 
Chlorobenzene NA 
Ethyl benzene NA 
Styrene NA 
Xylene (total) NA 
2-Chloroethylvinylether . NA 
*• Outside of EPA CLP QC limtts. 

91GVB342-HBI 91GVB342-HBI 91GVB343-HBI 9IGYB343-HBI 91GVB344-HB1 

s u- --92 ·r.-. 
5 u 94 % 
5 u 5 u 
5 u 5 u 
5 u 5 u 

10 u 10 u 

5 u 
5 u 
5 u 
5 u 
5 u 

10 u 

99 
94 

5 
5 
5 

10 

% 
% 
u 
u 
u 
u 

·---ru-
5 u 
5 u 
5 u 
5 u 

10 u 

.. 



Roy F. Weston, Inc. -Gulf Coast Laboratories 
VOLATILES BY GC/MS, HSL LIST Report Date: 10/15/91 14:05 

RFW Batch Number: 9109G745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 2a 

Cust ID: R-5-GW R-5-GW R-5-GW 0-4-30 0-4-30 0-4-30 

Sample RFW#: 004 004 MS 004 MSD 005 005 DL 005 Ol 
Information Matrix: WATER WATER WATER WAHR WATER WATER 

D. F.: 1.00 1.00. 1.00 1.00 10.0 100 
Units: ug/l ug/l ug/l ug/l ug/l ug/l 

Toluene-de 1oo %- - --103-,; - ·-1o3- %~- Joe--y-- 103-% - '9a--%'' 
Surrogate Bromofluorobenzene 106 % 111 % 109 % 108 % 115 % 100 % 
Recovery 1,2-Dichloroethane-d4 103 % 107 % 106 % 108 % 113 % 100 % 
===========z==•••••z===zs========•===========fl==========•=fl=====z======fl============fl============fl==========•=fl 
Chloromethane 10 u 10 u 10 u 10 u NA NA 
Bromomethane 10 u 10 u 10 u 10 u NA NA 
Vinyl Chloride 34 29 29 10 u NA NA 
Chloroethane 10 u 10 u 10 u 10 u NA NA 
Methylene Chloride 5 u 5 u 5 u ~16 --~ NA NA 
Acetone 10 u 10 u 10 u 9 JB(.,( NA NA 
Carbon Disulfide 5 u 5 u 5 u 5 u NA NA 
J,J-01chloroethene 5 u 96 % 89 % E_<BO HO' I NA 
1,1-Dichloroethane 5 1 6 [l,fr:,fTD ltOO I NA 
1,2-Dtchloroethene (total) 51 54 53 E zqo !110 I NA 
Chloroform 5 u 5 u 5 u '!" 'f NA NA 
1,2-Dtchloroethane 5 u 5 u 5 u 14" ~ NA NA 
2-Butanone 10 u JO u 10 u 10 u NA NA 
1,1,1-Trtchloroethane 5 u 35. 17 E l~otnJ E ~70001 
Carbon Tetrachloride 5 u 5 u 5 u 5 u NA NA 
Vinyl Acetate 10 u 10 u 10 u 10 u NA NA 
Bromodichloromethane 5 u 5 u 5 u 5 u NA NA 
1,2-Dichloropropane 5 u 5 u 5 u 5 u NA NA 
cts-1,3-Dtchloropropene 5 u 5 u 5 u 5 u NA NA 
lrichloroethene 20 585 * % 332 * % El~n"" E f 
Dtbromochloromethane 5 u 5 u 5 u 5 u NA NA 
1,1,2-Trtchloroethane 5 u 5 u 5 u "66 ' NA NA 
Benzene 5 u 96 ,. 100 ,. 5 u NA NA 
Trans-1,3-0tchloropropene 5 u 5 u 5 u 5 u NA NA 
Bromoform · 5 u 5 u 5 u 5 u NA NA 
4-Hethyl-2-pentanone 10 u 10 u 10 u 10 u NA NA 
2-Hexanone 10 u 10 u 10 u 10 u NA NA 
letrachloroethene 5 u 5 u 5 u .4 I NA NA 
1,1,2,2-Tetrachloroethane 5 u 5 u 5 u 5 u NA UA 
*• Outside of EPA CLP QC ltmtts. , .. .. .. -.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 



.. .. _,. ...... .. .. .. .. • . .. .. .. - ._ .. .. 
RFW Batch Number: Pl09GZ45 Client: Ekco Houseware Work Orderi 2994-02-03-0000 Pagei 2b 

Cust 10: R-5-GW R-5-GW R-5-GW D-4-30 D-4-30 0-4-30 

RFWI: 004 004 MS 004 MSD 005 005 Dl 005 Dl 

Toluene 5 u 90 " 95 " 11 NA -NA 
Chlorobenzene 5 u 91 " 98 % 5 u NA NA 
Ethyl benzene 5 u 5 u 5 u 5 u NA NA 
Styrene 5 u 5 u 5 u 5 u NA NA 
Xylene (total) 5 u 5 u 5 u 5 u NA NA 
2-Chloroethylvinylether 10 u 10 u 10 u 10 u NA NA 
*• Outside of EPA ClP QC limits. 

flO {'/, 'ilO 
~ 



.. 

RFW Batch Number: 9109G745 

Cust 10: 

Sample 
Information 

RFW#: 
Matrix: 

0. F.: 
Units: 

2 <, J· ~ (l-.; / ,t'-l/- ~0 

Roy F. Weston, Inc. - Gulf Coast Laboratories 
VOLATILES BY GC/MS, HSL LIST Report Date: 10/15/91 14:05 

Client: Ekco Houseware Work Order: 2994-02-03-0000 Paqe: 1a 

1-7-GW 1-7-GW 1-2-GW 1-2-GW 1-7-GW DUP 1-7-GW DUP 

001 001 DL 002 002 Dl 003 003 Dl 
WATER WAHR WATER WATER WATER WI\ lER 

1.00 5.00 1.00 5.00 1.00 5.00 
ug/l ug/l ug/l ug/l ug/l ug/l 

TOluene-de 92 - %- -- io4 % 100 % 106 % ioz-r-- · io4-i 
Surrogate Bromofluorobenzene 112 % 109 % 108 % 110 % 104 % 108 % 
Recovery 1,2-Dichloroethane-d4 lOB % 111 % 107 % 110 % 102 % 112 % 
·=·==========================================fl============fl============fl============fl============fl===~========fl 
Chloromethane 10 U NA 10 U NA 10 U NA 
Bromomethane 10 U NA 10 U NA 10 U NA 
Vinyl Chloride 10 U NA 1f'· ' NA 10 U NA 
Chloroethane 10 U NA 10 U NA 10 U NA 
Methylene Chloride 5 U NA 5 U NA 5 U NA 
Acetone 10 U NA 8 JBl<.. NA 10 U NA 
Carbon Oi sulfide 5 U NA 5 U NA 5 U NA 
1,1-Dtchloroethene 5 U NA :t15''' · ~ NA •17'" · NA 
1,1-Dichloroethane E'l'f'J '440, E 150 •so · E'ff..0 '48b 
1,2-Dtchloroethene (total) 5 U NA 11!0 · NA 'I! NA 
Chloroform 5 U NA 5 U NA 5 U NA 
1,2-Dtchloroethane 5 U NA 5 U NA 5 U NA 
2-Butanone 10 U NA 10 U NA 10 U NA 
1,1,1-Trtchloroethane 5 U NA 'II NA 5 U NA 
Carbon Tetrachloride 5 U , NA 5 U NA 5 U NA 
Vinyl Acetate 10 U NA 10 U NA 10 U NA 
Bromodichloromethane 5 U NA 5 U NA 5 U NA 
1,2-Dichloropropane 5 U NA 5 U NA 5 U NA 
cts-1,3-Dichloropropene 5 U NA 5 U NA 5 U NA 
Trichloroethene 5 U NA E '/e-.0 "UO ''8 · NA 
0 t bromoch 1 orome thane 5 U NA 5 U NA 5 U NA 
1,1,2-Trichloroethane 5 U NA 5 U NA 5 U NA 
Benzene 5 U NA 5 U NA 5 U NA 
Trans-1,3-Dichloropropene 5 U NA 5 U NA 5 U NA 
Bromoform · 5 U NA 5 U NA 5 U M 
4-Methyl-2-pentanone 10 U NA 10 U NA 10 U NA 
2-Hexanone . : 10 U NA 10 U NA 10 U NA 
Tetrachloroethene 5 U NA 5 U NA 5 U 141\ 
1,1,2,2-Tetrachloroethane 5 U NA 5 U NA 5 U NA 

- ~tsl;.;f E;.;LP ;··~ - - - - - - - - - , - -



--~-------------~--
RFW Batch Number: 9109&745 Cltent: Ekco Houseware Work Order: 2994-02-03-0000 Page: lb 

Cust 10: 1-7-GW 1-7-GW 1-2-GW 1-2-GW 1-7-GW DUP 1-7-GW DUP 

RFWI: 001 001 Dl 002 002 Dl 003 003 Dl 
Toluene -- s u--NA --- ----- s --u--- ------nA s u -RA 
Chlorobenzene 5 u NA 5 u NA 5 u Nl\ 
Ethyl benzene 5 u NA 5 u NA 5 u NA 
Styrene 5 u Nl\ 5 u NA 5 u Nl\ 
Xylene (total} 5 u NA 5 u NA 5 u NA 
2-Chloroethylvinylether 10 u NA 10 u NA 10 u Nl\ 
*• Outstde of EPA CLP QC limtts. ---· 

~(.,G-> L- ·::,0~ 
!:1) 
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Roy F. Weston, Inc. - Gulf Coast laboratories 
VOl/\ TilES BY GC/MS, METIIOD 524 liST Report Date: 10/11/91 11:25 C') 

Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: Za ~ RFW Batch Number: 9109G723 

Sample 
In formatt on 

Cust 10: VBLK VBLK BS 

RFW#: 91GVE242-HB1 91GVE242-HB1 
Matrix: WATER WATER 

0. F . : 1 . 00 1 . 00 
Units: UG/l UG/l 

Bromofluorobenzene 113 % 114 % 
======•••••••••••==~====•==============•=====fl=====•••••••fl••==========fl=========~==fl=========•==fl••s===s=====fl 
Otchlorodtfluoromethane 0.3 U 0.3 U 
Chloromethane 0.2 U 0.2 U 
Bromomethane 0.1 U 0.1 U 
VInyl Chloride 0.2 U 0.2 U 
Chloroethane 0.1 U 0.1 U 
Methylene Chloride 0.6 U 2 · 
Trtchlorofluoromethane 0.1 U 0.1 U 
1,1-0ichloroethene 0.1 U 73 I 
1,1-0tchloroethane 0.1 U 0.1 U 
ch-1,2-0tchloroethene 0.2 U 0.2 U 
2, 2 -01 ch 1 oropropane 0. 1 U 0. 1 U 
trans-1,2-0tchloroethene 0.1 U 0.1 U 
Chloroform - - 0.2 U 0.2 U 
Bromoch 1 oromethane 0. 2 U 0. 2 U 
1,2-0tch1oroethane 0.2 U 0.2 U 
1,1,1-Trtchloroethane 0.2 U 0.2 U 
Carbon Tetrachloride 0.1 U 0.1 U 
1,1-0tch1oropropene 0.1 U 0.1 U 
Bromodtchloromethane 0.2 U 0.2 U 
Otbromomethane 0.2 U 0.2 U 
1,2-0tchloropropane 0.2 U 0.2 U 
Trtchloroethene 0.3 U 83 " 
Otbromoch1oromethane 0.2 U 0.2 U 
1,2-0ibromoethane 0.2 U 0.2 U 
1,1,2-Trtchloroethane 0.3 U 0.3 U 
Benzene 0.2 U 87 " 
1,3-0tchloropropane 0.2 U 0.2 U 
Bromoform 0.2 U 0.2 U 
Tetrachloroethene . 0.1 U 0.1 U 
1,1,2,2-Tetrachloroethane · 0.2 U 0.2 U 
Toluene 0.1 U 85 % 
•= Outside of EPA ClP QC limits . 

.. -.. .. • .. .. .. .. - • ...... .. .. ., .... 



•• , ••••••••• ----~--
RFW Batch Number: 9109&723 ClJent: Ekc~Houseware Work Order: 2994-02-03-0000 Pao -· ·e. 

Cust 10: VBlK VBLK BS 

RFWI: 91GVE242-MB1 91GVE242-MB1 

eli I orobenzene 
1,1,1,2-TetraCfiloreihane 
Ethy1benzene ----
Styrene -- --- __ _ 
p-Xylene -
m-Xylene __________ _ 
a-Xylene 
Bromoben-ze_n_e __ _ 
1 , 2. 3-T r t ch 1 oropropane ____ _ 
Isopropyl benzene ______ _ 
n-Propylbenzene _______ _ 
2-Ch1oroto1uene _______ _ 
4-Ch1oroto1uene 
I , 3, 5- T r line thy 1 r-be_n_z_e-ne ____ _ 
tert -Butyl benzene ______ _ 
I ,2,4-Trtllethy1benzene ____ _ 
sec-Buty1benzene ______ _ 
p-lsopropyl toluene ______ _ 
1,3-0tchlorobenzene _____ _ 
1,4-0tchlorobenzene _____ _ 
1,2-0fchlorobenzene 
n-Outylbenzene 
I , 2- Of bromo -3-=ch,.....l.--o-r-op_r_o_p-an_e __ _ 
I ,2,4-Trichlorobenzene ____ _ 
Hexach 1 orobutad t ene _____ _ 
Naphthalene 
I ,2,3-Trtchlorobenzene ____ _ 
cts-1 ,3-0tchloropropene ____ _ 
trans-1,3-Dtchloropropene 
Acetone Carbon b ..... t .... s-u~l ... ff.-d,_e ______ _ 
2-Butanone Vlny1 Aceti~te ________ _ 
4-Hethyl-2-pentanone. _____ _ 
2-Hexanone 2- Ch 1 oroe t ... hy_,l,_v_,t-ny_,1.-e~t..-he_r ____ _ 
*=Outside of EPA ClP QC ltmtts. 

0.1 u 
0.2 u 
0.1 u 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
0.1 u 
0.4 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.1 u 
0.2 u 
0.3 u 
0.2 u 
0.2 u 
0.1 u 
0.3 u 
0.1 u 
0.1 u 
0.5 u 
0.2 u 
0.4 u 
0.2 u 
0.1 u 
0.1 u 
0.3 u 

2 u 
0.1 u 
0.3 u 
0.3 u 
0.4 u 
0.5 u 
0.2 u 

86 ~ 
0.2 u 
0.1 u 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
0.1 u 
0.4 u 
0.2 u 
0.2 u 
0.2 u 
0.2 .u 
0.1 u 
0.2 u 
0.3 u 
0.2 u 
0.2 u 
0.1 u 
0.3 u 
0.1 u 
0.1 u 
0.5 u 
0.2 u 
0.4 u 
0.2 u 
0.1 u 
0.1 u 
0.3 u 

2 u 
0.1 u 
0.3 u 
0.3 u 
0.4 u 
0.5 u 
0.2 u 

0 
C":) 



Roy F. Weston, Inc. - Gulf Coast laboratortes 
VOLATII.ES BY GC/MS, M£TIIOD 524 LIST Report Date: 10/11/91 11:25 t--

IU W Batch Number: 9109G723 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: Ia C\) 

Cust 10: 1-13-GW R-4-GW 1-4-GW 1-4-GW VBLK YOLK BS 
Sample RFWI: 001 002 003 003 OL 91GVE239-HB1 91GVE239-MB1 In format ion Matrix: WATER WATER WATER WATER WATER WATER 

O.F.: 1.00 1.00 1.00 5.00 1.00 1.00 
Units: UG/l UG/l UG/L UG/L UG/L UG/L 

----- --·-
Bromofluorobenzene 114 % 116 % 116 % 117 % 116 % iii ~ =======================================c=s===fl============fl============fl============fl============fl============fl Olchlorodi fluoromethane 0.3 u 0.3 u 0.3 u NA 0.3 u 0.3 u Chloromethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u Bromomethane 0.1 u 0 .I u 0.1 u NA 0.1 u 0 .I u Vinyl Chloride 4 2 0.2 u NA 0.2 u 0.2 u Chloroethane 0.1 u 0.1 . u 0.1 u NA 0.1 u 0.1 u Methylene Chloride I 8 2 8 2 Bl( NA 2 2 8 Trichlorofluoromethane 0.1 u 0.1 u 0.1 u NA 0.1 u 0 .I u 1,1-0ichloroethene 0.1 u 0.1 u 0.1 u NA 0.1 u 94 X 1,1-Dichloroethane 0.1 u 2 E 114 0.1 u 0.1 u cls-1,2-0ichloroethene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 2,2-Dichloropropane_ 0 .I u 0.1 u 0.1 u NA 0.1 u 0.1 u trans-1,2-0ichloroethene 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u Chloroform 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u Bromochloromethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 1,2-Dfchloroethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 1,1,1-Trlchloroethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u Carbon Tetrachloride 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 1,1-Dfchloropropene 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u Bromodlchloromethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u Dlbromomethane o.z u 0.2 u 0.2 u NA 0.2 u 0.2 u 1,2-Dichloropropane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u lrtchloroethene 0.3 u 2 0.3 u NA 0.3 u 93 X Dlbromochloromethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 1,2-Dibromoethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 1,1,2-Trfchloroethane 0.3 u 0.3 u 0.3 u NA 0.3 u 0.3 u Benzene 0.2 u 0.2 u 0.2 u NA 0.2 u 100 X 1,3-Dichloropropane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u Bromoform 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u Tetrachloroethane 0.1 u 0.1 u 0.1 u NA 0.1 u 0 . .1 u 1,1,2,2-Tetrachloroethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u Toluene 0.9 0.1 u 0.1 u NA 0.1 u 96 % *= Outside of EPA ClP QC limits. 

.. .. -.. .. .. .. • .. • .. • • • .. .. .. , .. .. 



• . _. .. • • • .. • • • • .. • .. • .,_ .. -
IH~.l!~tch Number: 9109G723 Client: Ekco Houseware Work Ord~ri 2994-02-03-0000 ~aggj lb 00 

Cust Ill: 1-13-GW R-4-GW 1-4-GW 1-4-GW VBLK VBLK BS C'J 

RFWN: 001 002 003 003 Dl 91GVE239-HB1 91GVE239-HB1 

u. i orobenzene 0. 1 iJ - - 0.1 u 0.1 u -

1M 0.1 0 lo~ 
l,J,l,2-TetraChlorethane 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u Ethyl benzene ____ 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u Styrene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u p- Xylene- ---

0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
n1- Xylene ---

0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
a-Xylene 0.3 u 0.3 u 0.3 u NA 0.3 u 0.3 u 
ur·on•obenzene . - . -------· --

0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 
1,2,3-Trtchloropropane 0.4 u 0.4 u 0.4 u NA 0.4 u 0.4 u 
Isopropyl benzene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
n-Propylbenzene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
2-thlorotoluene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
4-Chlorotoluene 0.2 u 0.2 'u 0.2 u NA 0.2 u 0.2 u 
1,3,5-Trfmethylbenzene 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 
tert-Butylbenzene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
1,2,4-Trimethylbenzene 0.3 u 0.3 u 0.3 u NA 0.3 u 0.3 u 
sec-Butyl benzene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
p-lsopropyltoluene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
1,3-0tchlorobenzene 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 
1,4-Dtchlorobenzene 0.3 u 0.3 u 0.3 u NA 0.3 u 0.3 u 
1,2-0ichlorobenzene 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 
n-Butylbenzene 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 
1,2-0tbromo-3-Chloropropane 0.5 u 0.5 u 0.5 u NA 0.5 u 0.5 u 
1,2,4-Trtchlorobenzene --- 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
llexachlorobutadtene 0.4 u 0.4 u 0.4 u NA 0.4 u 0.4 u 
Naphthalene 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
1,2,3-Trfchlorobenzene 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 
cts-1,3-0tchloropropene 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 
trans-1,3-0tchloropropene 0.3 u 0.3 u 0.3 u NA 0.3 u 0.3 u 
Acetone 2 u 2 u 2 u NA 2 u 2 u 
Carbon 0\sulftde 0.1 u 0.1 u 0.1 u NA 0.1 u 0.1 u 
2-Butanone 0.3 u 0.3 u 0.3 u NA 0.3 u 0.3 u 
Vinyl Acetate 0.3 u 0.3 u 0.3 u NA 0.3 u 0.3 u 
4-Hethyl-2-pentanone 0.4 u 0.4 u 0.4 u NA 0.4 u 0.4 u· 
2-Uexanone 0.5 u 0.5 u 0.5 u NA 0.5 u 0.5 u 
2-Chloroethylvfnylether 0.2 u 0.2 u 0.2 u NA 0.2 u 0.2 u 
•. Outside of EPA ClP QC limits.-· 
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Roy F. Weston, Jnc. - Gulf Ceast laboratories 
VOlATILES BY GC/MS. HSL LIST Report Date: 02/25/92 14:49 

RFW Bttcb NU!ber; 12Q2G11? Cltant; £kco Hgusewtre Work Order; 2994-02-02-000Q Page: Sa 

Sa~nple 
lnfctnnatlon 

Cust 10: VBLK IS 

RFWI: 
Matl"'ix: 

D.F.: 
Units: 

t2GVE024· .. 1 
WATER 

1.00 
ugfl 

Tiluene-dtr-- 100 i 
Surrogate Bromofluorobenzene 105 S 
Recovery 1,2·Dtchloroethane-d4 IOZ s 
··········--·································fl············f1·-···----·--f1--···---·-··f1······--··--f1··-----·--··f1 
thloronth1ne _______ _ 
8roM~~~ethane VInyl thlori ... de _______ _ 
Chloroethane Methylene th ... lo_r..,t"""de _____ _ 

Acetone 
Carbon "'"'b .... ls-u .. lf-i ... d~e-------
1, l·Dfch 1 oroethene _____ _ 
l,I·Dtchloroethane 
1,2-Dfchloroethene-"(t~o'Pb-.lr"T) __ _ 
Chlorofonn 
1,2-Dichlo~ro-e""Pt ... ha_n_e _____ _ 

Z·Butlnone 
1,1, I· Trtc .... hlr-o-roe--:tr-rh-a-ne~----
Cirbon Tetrachlortde. ____ _ 
Ytnyl Acetate 
BrGIIIOdtchlorOIIt._,t~"~"h-a-ne _____ _ 
J,2·0fch\oropropane. _____ _ 
ct s·l.l·Dich 1 oropropene. ___ _ 
Trfch 1 oroethenerr""~----­
Otbromoch lorDMthane~----
1,1, 2· Trichloroethane. ____ _ 
Benzene 
Trans-1'-, 3---o:TJ ""'ch~l-orop--ro __ p._.e~ne:-----
BroiiOfo,. . 
4·MethJ1·,2'2--pe-n~t.-n~on-e~-~---
2-HeXInone 
Tetrachl oroe._,t~h-ene~------
J,J,f,2-Tetrac•Jorotthane 
•· OUts Ide af EPA CLP QC .W"Illr-ra...-:lt:--s-.-

2 u 
2 u 
1 u 
z u 
1 u 
6 
1 u 

107 I 
l u 
l u 
1 u 
l u 
2 u 
1 u 
1 u 
z u 
1 u 
1 u 
1 u 

91 ~ 
1 u 
1 u 

69 • s 
1 u 
1 u 
2 u 
2 u 
1 u 
1 u 
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Roy f. Weston. Inc. - Gulf Coast Laboratertes PI ..,. _, 

R•w gAtch Nym~er: 9202G4J9 
VOlATILES BY GC/HS. HSL LIST Report Date: 02/25/92 14:49 [;1:1 

'1itnt: Ekc2 NoyleNa[e Wgrk Onl1r: 29M·02-02-0000 f!iCJe: ~~ 
_,. 
... 
n1 
Ul 

Cust 10: R-5 Vllk VBLIC BS VILK VBI.l 8S VILIC (.:> 
c 

Sample RFWI: 010 9ZGYE023-ftB1 92GVE023-HB1 92GYC040·"81 t21YC040-IIII t26,EOZ4·Ril 
Information Mdrtx: WATER VATER WATER WATER WATER WATER 

D. F.: 1.00 1.00 1.00 1.00 1.00 1.00 
Units: ug/l ug/L ug/l ug/l ug/l ug/L 

Toluene-dB 104 I 97 s JOI - I loo i §g i 103 I 
Surrogate Bromofluorobenzene 108 I 98 I 104 I 102 I 107 s 104 " Recovery 1,2-0tchloroethane-d4 109 s 97 I 108 I 101 I 116 *I t4 I 
-·····----------···---------···------·--·····fl·······-····fl············f1··---·---···f1··-····--···fl·····---···-f1 --..1 

ChlorMethane ~ u 2 u 2 u 2 u ! u 2 u ' ..... 
Bro110•thane z u 2 u 2 u 2 u 2 u 2 u ,_. 

' Vinyl th 1 or ide 9 1 u 1 u 1 u 1 u 1 u ~ 
Chloroethane 2 u 2 u 2 u 2 u z u 2 u 
Methylene Chloride 2 1 u 1 u 2 2 B I u ..... 
Acetone 2 u 2 u 2 u 2 s a 2 u .... 
Carbon Otsulfide I u I u 1 u 1 u 1 u I u ~· ,._ 

. l, l·OtchJoroethene I u I u 114 " 1 u 132 s 1 u .. 
1.1-Dtchloroethan• 1 I u 1 u 1 u 1 u 1 u 
1,2-Dtchloroethene (total) u 1 u I u 1 u 1 u 1 u 
Chlorofona 1 u 1 u 1 u 1 u I u l u 
1,2-Dtchlorotthane 1 u 1 u 1 u 1 u 1 u I u 
2-Butanone 2 u 2 u 2 u 2 u 2 u 2 u 
1,1,1-Trtchloroethane 1 u 1 u 1 u 1 u 1 u 1 u 
Carbon Tetrachlortde 1 u 1 u 1 u 1 u 1 u 1 u ~: 

VInyl Acetate z u 2 u 2 u 2 u 2 u 2 u n! 
v 

BroaodtchlorOMethane 1 u 1 u 1 u I U 1 u 1 u -1 
c 

1,2·01chloroproplne 1 u 1 u 1 u 1 u J u 1 u -, 
I 

cts-1,3-DtchlGropropene 1 u 1 u 1 u 1 u 1 u 1 u i't' 
r::; 

Trlchloroethlne 6 1 u 17 ' 1 u ,. I 1 u 
Dlbromochloromethane ) u 1 u I u 1 u 1 u 1 u 
1,1,2-Trtchloroethane 1 u 1 u I u 1 u 1 u 1 u ;11 

Benzene 1 u 1 u 80 "' 1 u to , ] u p 
'J 

Trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 u 1 u t:; 
:...-Br0110form · 1 u 1 u 1 u 1 u 1 u I u 

4-Hethyl-2-pentanone 2 lJ 2 u 2 u 2 u 2 u 2 u ~~ 

Z·Hexanone 2 u 2 u 2 u 2 u 2 u z u r 

Tetrachlaroethene 1 u I u 1 u I u 1 u I u ,, 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u l u 1 u 1 u • ,. 
·~~utstde of EPA CLP qc lt•tts. .. .. -.. ..... ., .. ~-.. .. • • • • • .. • - .. 
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Roy F. Weston, Inc. - Gu1f Coast Laboratories 
~ 

RFV B&tch Nu~ber: 1202G§l9 
VOLATILES BY GC/MS, HSL LIST Report Date: 02/25/92 14:49 

c 11 ent: EkcQ__ttouseware __ _ __ Work O~er: ZII§-OZ-02·0000 f!lgl; la -1 

~ 

Cust 10: L-3 L-4 L-4 L-4 L·4 L-5 tll 
Ul 
!:.:' 

SaMple RFWI: 
t:: 

007 008 008 DL ooa "s 008 HSD 009 
lnfonaatton Matrix: VATER WATER WAlER VATER WATER WATER 

D. f.: 1.00 1.00 5.00 1.00 1.00 1.00 
Untts: ug/l ug/L ug/L ug/L ug/l ugfl 

To1uene-d8 JOt " lOl s §a " lti6 s tal I lot I 
Surragate Broaofluorobenzene .)04 X 107 s 108 X 106 s 107 I 106 , 
Recovery l,Z·Dtchloroethane·d4 97 s 126 • s 100 X us•s 127 *I 118. s 
·············································fl············f1·-----······fl············f1·-·········-f1···--···----f1 
ChlorOMthane 2 u 2 u NA z u 2 u 2 u ..... 
lrD~~GMthane z u 2 u NA 2 u 2 u 2 u I ...... 

VInyl Chloride 1 u 1 u NA 1 u 1 u '37 ' 
.... 

I 

Chloroethane 2 u 2 u NA 2 u 2 u 2 u ~ 

Methylene Chlortde 2 \..\ 4 81.-\ M 5 B 4 B 3 8~ .. 

Acetone 2 u 2 u lfA 2 u 1 8 2 u .... 
Carbon Olsulftde I u 1 u ICA 1 u 1 u I u ...... 

l,l·Dichloroethene 1 u .. , 
' NA 113 I uo I 1 u ~ ...... 

1,1-Dtchloroethane 1 u fl ' NA 21 21 i''IO ' 
I.Z·Dtchloroethene (total) 1 u E n• E E 'rJI .. 

Chlorofonn I u l u NA 1 u I u l u 
1,2-Dichloroethane 1 u 1 u NA 1 u I u 1 u 
2-Butanone 2 u 2 u NA 2 u 2 u 2 u 
1,1,1-Trtchloroethane 1 u 1 u NA 1 u 1 u 1 u 
Carboft Tetrachloride l u 1 u IIA l u ] u 1 u 
Vln)'l Acetate 2 u· 2 u fiA 2 u 2 u 2 u :.s·. 

8romodtchlor~thane 1 u 1 u lA 1 u 1 u 1 u p• 
I,/ 

l,Z·Dichloropropane I u 1 u NA 1 u 1 u I u ~ 

""' cts-1,3-0tchloropropene 1 u 1 u NA 1 u 1 u 1 u I 

Tr1chlorotthene 1 u 1 u NA 101 • 102 I J u :::t' 

Otbroaochlora.ethane 1 u I u NA I u 1 u 1 u s 
1,1,!-Trtchloroethane 1 u 1 v NA 1 u l u 1 u ., 

Benzene 1 u J u NA 92 " 94 " 1 u :s 

Trans-J,3·0fch1orop~ 1 u J u ftA 1 u I u 1 u rr 
1,/ 

Bromofonn . J u I u NA J u J u 1 u -r: 
4-Kethyl-2-pentanone 2 u 2 u NA 2 u 2 u 2 u ;.-

2-Hexanone .. u 2 u NA 2 u 2 u 2 u -t. 

letrachloroethene 1 u 1 u NA l u 1 u 1 u ;,· 
~ 

1,1,2,2-Tetrachloroethane 1 u 1 u NA I u 1 u 1 u I• 

*• Outside of EPA CLP QC 1t•lts. ' " 
~ p .. -.. .. -----------llir--· , • .. .. • • • • 
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Roy F. W~ston. Inc. - Gulf Coast LlDOratorles 
VOLAIILES BY GC/MS. HSL liST Report Date: 02/lS/92 14:49 

RfW Bttch ftu!ber; IZQZG419 Cltent; Etco Hqvseware Work Ordgr; 2114•02·02-00QQ Page; 21 

tust ID: l·l l-1 Dup L~l Ddp l-1 Dup L·Z L-2 

SimPle RFVf: 004 OL 005 005 Dl 005 OL 008 006 DL 
[nfol"''l\ltion ftltr1x: "ATER WAT£R WATER VATER WATER WATER 

O.F.: 40.0 ].00 10.0 50.0 1.00 20.0 
Unfts: ug/l ug/l ug/l ug/l ug/l ug/l 

- ---roruene-d8 102 s 99 I 100 -~ 99 I 103 I 99 I 
Surrogtte 8ro110f1uorobenzene JOt " 116 • I 100 I 107 I 103 I 106 S 
Recovery I.Z·Dtchloroethane-d4 11 I " UO " S 97 I 97 1 101 I 99 S 
············--····---····--··---··--····-····fl--·-········fl····-······-fl·---··----··fl········--··fl----·--··--·fl Ch 1 oromethane NA 2 U NA NA 2 U HA 
8r01101Uthane NA 2 U NA NA 2 U rcA 
Y1n7l Chlorfde NA ':23 . NA NA 1 U "A 
(hloroethane NA 2 U NA NA 2 U NA 
"ethylene Chloride NA 3 B (,( NA NA 2 lA ItA 
Acetone NA 2 1J NA NA 6 CA. HA 
Carbon Dtsul ftde NA 1 U ItA NA 1 U NA 
J,J-Dfcflloroethene NA ·~z NA MA 1 U NA 
l,J-Dtehloroethane NA E ···17 HA •r·· NA 
1,2-0\thloroethette {total) NA E 1lG HA ·~··· NA 
Ch 1 orofor11 NA 1 U · NA NA 1 U HA 
1,2-Dtchloroethane . NA 1 U NA ItA 1 U NA 
l~Butanone teA 2 U KA NA 2 U NA 
1,1.1· Trtdiloreetriane NA CS ' HA NA "'5 · . ' ItA 
Ctrbon Tetrachloride NA J U NA M 1 U NA 
Vtn1l Acetate HA % U NA NA 2 U M 
BroltOdtcblorOMthane NA 1 U HA NA 1 U NA 
1,2-Dtchloroprop&ne NA 1 u NA NA 1 u M 
th·I,3·Dtchloropropene NA 1 U NA NA 1 U NA 
Trtchloroethene ·310 · E E ~II E '110 ' 
OtbrOIIOchloroMifiane HA 1 U ftA IIA I U NA 
1,1,2-Trfchloroethane ftA 1 U NA NA 1 U NA 
Benzene HA 1 U NA NA 1 U PIA 
Trans-1,3-o\chloropropene HA 1 U NA NA l u 1M 
8romofon1 NA 1 U NA NA 1 U HA 
4-Methyl-2-pentanone NA 2 U lfA NA 2 U ItA 
2·Hexanont HA 2. U NA NA 2 U ItA 
Tetrachloroethine NA l U NA HA I U NA 
1,1,2.2-Tetraehloroethant HA 1 U NA JIA 1 U NA 
*• OUtside of EPA CLP QC lla\ts. 
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TO: Roy f. Weston, Incorporated 
1 Weston Wa7 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dicbloropropene 

Trichloroet.hene 

Dibro.ocbloro.etbane 

1,1,2-Trichloroethane 

Benzene 

Traas-1,3-Dicbloropropene 

Bra.ofor. 

•-Hethrl-2-Pentanone 

2-Be.z..anone 

Tetracblcroethene 

1,1,2,2-Tetracbloroethane 

Toluene 

Chlorobenzene 

fth7lbenzezae 

Styrene 

.X,.lene 

WES-ON·GUlF :OAS7 JSOAA~OAIES. hC. 

24~7 Bond Sl.. :.;nev•rsety ~'Int. -lliftOIS ~66 

Phones: 13121 SJ-'·3200 :· 91 J15-70n 815i ·::- ·o:.: 

.).·.~_,- ~.l.- ===-.:::-

DAD: January 5, 1989 

RK: Grdwater L-1-GW-001 
A.erican Ba.e Products 
W.O.I 2994-02-Q3 
Saaple Date: 11/17/88 
Date Received: 11/18/88 
GCU: 144693 

RESULT DETECTION LIMIT 

BDL 5 ua/1 0 

BDL 5 uc/1 0 

"'f&,lG .· • s uc/1 ~ 
BDL 5 uc/1 0 

BDL 5 uc/1 0 

BDL 5 uc/1 0 

BDL 5 u.c/1 0 

BDL 5 uc/1 0 

BDL 10 uc/1 0 

BDL 10 uc/1 D 

BDL 5 uc/1 0 

BDL 5 uc/1 0 

BDL s uc/1 u 

BDL s uc/1 0 

BDL 5 uc/1 0 

BDL s uc/1 0 

BDL s uc/1 0 



TO: RoJ' F. Weston, Incorporated 
1 Weston WaJ' 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLATILE COMPOUNDS 

Chloromethane 

Chloroet.hane 

Keth7lene Chloride 

Acetone 

Carboo Disulfide 

1,1-Dichloroetheoe 

Chloro:for. 

1,2-DichloroetbaDe 

2-ButaDODe 

1,1.1-TrichloroetbaDe 

CarboD Tetrachloride 

ViDT 1 Acetate 

BroiiOdichloro-ethaDe 

«'!5~·:;"'·~\..L.!=' :::lAS~ U.BOR.A~OAIES. NC 

2• · :' ~na il.. "'"'W!f"SSty :t'lnt. :lliftOIS ~66 
I 

RESULT 

BDL 

BDL 

48 

BDL 

30 

11 

BDL 

3 

"'f 

81 

BDL 

BDL 

••• 
BDL 

BDL 

BDL 

... ...... - . -- =:; ·: =-

DAD: J anua..ry 5, 1989 I 
Bl: Grdwater L-1-GW-001 

~rican Ba.e Products 

1 w.o.• 2994-o2-o3 
Sa.p1e Date; 11/17/88 
Date Received: 11/18/88 
GCLI: 144693 II 

DETECTION LIMIT 

10 U8/1 0 

10 uc/1 0 

10 U8/1 

10 uc/1 0 

5 uc/1 QD 
10 uc/1 

5 uc/1 

5 uc/1 J 
I 

5 uc/1 

5 uc/1 

5 u•/1 0 

5 ua/1 ·0 

5 uc/1 I 
5 uc/1 0 

10 uc/l 0 

5 uc/1 0 

I 
I 
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TO: Roy r. Weston, Incorporated 
1 W~ston Way 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

VOLATILE ~UNDS 

2-Chloroethyl vinyl ether 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

NES~·::lH·'iULF :CAS- ..ASCIU-~AIE5. :ttC. 

2C ~ • ion a St.. Jn•v'!rstl., ;, Jf11. ;lltnces SO.I6 

:a., ones: .l, 2! SJ.&. )200 .:·91 J85-~0i a· ::l ·-:: .• '!J: 

..l'\o.!_ ,- : .l 

...., _____ 
- ~-- --

DATE: January 6, 1989 

RE: Grdwater I-5-GW-001 
.A.erican Ba.e Products 
W.O.I 2994-02-03 
Saaple Date: 11/17/88 
Date Received: 11/18/88 
GCL#: 144692 

RESULT DETECTION LIMIT 

BDL 10 ug/1 0 

BDL 10 ug/1 0 

BDL 10 ug/1 0 

BDL 10 ug/1 u 



TO: RoJ' r. Weston, Incorporated 
1 West.oD Wa,. 
West Chester, PA 19380 

ATTN: Hs. Sberrerd Steele 

VOLATILE catPOOMDS 

1,2-Dicbloropropane 

liES-~h-GUL.:: :CAS~ -ASCA.t':':RJE:S NC 

2C~. aona St.. 'Jn•v.,my .,,n llmaiS i\l4oi6 
I 

RESULT 

.. · .. ~-~-: .. ... - ...... - ---- -

DAD: January 5, 1989 I 
B: Grdvater I-5-GW-001 

A.erican Ba.e Products I 
W.O.I 2994-02-03 
Sa.ple Date: 11/17/88 
Date Received: 11/18/88 
GCLa = 144692 1 

DETECTION LIMIT 

BDL s ua/1 U 
I 

___ ............... _c_i_s_-_1_,3_-_D_i_c_hl...._o_ro_p_ro __ pe_en __ e .......... --............... _BD_L~---....---....-5~-ua ..... /~l ..... -U .................... _II 
Trichloroetheae il~ · 5 uc/1 e 

BDL 5 uc/1 0 

1,1,2-Trichloroethane BDL 5 ua/1 0 

Ben~ene ~ 5 ua/1 J 

~rans-1,3-DichloropropeDe BDL 5 uc/1 U I 
SDL 5 uc/1 0 

4-Ke~hyl-2-PentaDone BDL 10 uc/1 0 I 
2-Beza.noDe BDL 10 uc/1 0 

Te~racbloroetheae BDL 5 uc/1 

1,1,2,2-TetracbloroetbaDe BDL 5 uc/1 ·o 

BDL 5 uc/1 o I Toluene 

--------~Chl~-o~ro--be_n_z_en ___ e __________________________ ~BD~L----------~5~-uc/--.~l--0=---------~~~ 
E~lbeDzeae BDL 5 uc/1 U 

st,.rene BDL 5 uc/1 0 

BDL 5 uc/l U 

I 
I 
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TO: Roy ,. . Weston, Incorporated 
1 Weston Wa,-
West Chester, PA 19380 

ATTN: M.s. Sberrerd Steele 

VOLATILE CCJ!POONDS 

Chloromethane 

Brom.oaetha.ne 

Vinyl Chloride 

Chloroetbane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-0ichloroetbaDe 

1.2-Dicnloroethene (total) 

Chl or:~.t o na 

1,2-Dichloroetbane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

V iny 1 Acetate 

Broacdichloro.ethane 

' 

NE5iON-GUL.= :OAS~ :...ASCRA70AIES. 1HC 

2C •- Bond St. Jnsversat., ~lnl. IAirota ~ilC&6 

o.,onn: J•2' SJA-;200 ;2•1, tas- :-o;o- f8. ~· 7:: .. ~~:: 

.l.\,.)._J- :.:._ ------. :- ... ,--

DATX: Ja.DU&r7 5, 1989 

D: Grdwater 1-5-GW-001 
Allerican Ba.e Products 
W.O. I 2994-Q2-03 
Saap1e Date: 11/17/88 
Date Received: 11/18/88 
GCLI: 144692 

RESULT D:ITECTIOM LIMIT 

BDL 10 ua/1 u 

BDL 10 ua/1 u 

BDL 10 ua/1 u 

BDL 10 U£'1 0 

31 5 uc/1® 

26 10 uc/1 ® 
BDL 5 uc/1 0 

·5 5 uc/1 

":81 5 llC/1 

BDL 5 ac/1 {J 

BDL 5 uc/1 0 

BDL 5 llC/1 0 

BDL 10 uc/1 0 

::.~ 5 uc/1 

BDL 5 uc/l 0 

BDL 10 ua/1 0 

BDL 5 uc/1 0 



TO: Roy F. Weston, Incorporated 
1 Weston IBT 
West Chester, PA 19380 

ATTN: Hs. Sberrerd Steele 

VOLATILE ~OHDS 

1,2-Dichloroethene (total) 

Trichloroethene 

NES":':~-GUl.F COAS"" :..A80R.t.":'~q1ES kC 

24 • • Bond Sl.. UnnPitf'Sty P1n1. •Ill noes ;o.a6o 

RESULT .., •. 

- ,, .:. J- ·= .:. - --------- ·-

DATE: January S , 1989 

Rl: Grdwater I-2-GW-001 
Aaeriean Ba.e Products 
w.o.• 299-t-o2-o3 
Sa.ple Date: 11/11/88 
Date Received: 11/18/88 
GCLI: 144691DL 

DE'l'ECTIOM LIMIT 

SO ug/1 D 

I 

I 
I 
I 
I 

•o 50 ug/1 D I ----------------------------------

I 

I 

I 
I 
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ro: Roy i' . WesT..OJl, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLATILE CCiiPOONDS 

2-Chloroethyl vinyl ether 

1,3-Dicblorobenzene 

1,2-Dichlorobenzene 

!,,-Dichlorobenzene 

.vesi'ON·GULF =~As; ..ASCAA~:AIES. •NC. 

zc•7 Bond 3t.. Un1versnv P1A. llinOIS 5~66 

RESULT 

BDL 

BDL 

BDL 

BDL 

r!,Sl :"'2J- ·s: 

--------- -

DATE: January 6, 1989 

Rl: Grdwater I-2-GW-001 
'-erican Ba.e Products 
W.O. I 2994-02-03 
Sample Date: 11/17/88 
Date Received: 11/18/88 
GCLI: 144691 

DITECTION LIMIT 

10 ug/1 U 

10 us/1 U 

10 us/1 U 

10 uc/1 u 



TO: Ro,. F . Weston, Incorporated 
1 Weston Wa,. 
West Chester, PA 19380 

ATTN: Hs. Sberrerd Steele 

VOLATILE CCitPOONDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroetheae 

Dibro.ochloro.etbane 

1,1,2-TriehloroethaDe 

Benzene 

Traas-1,3-Dichloropropene 

NES~O,.-Ga.;LF ::).as- uiOR.&:~RIES. NC I 
24,- aond Sl.. Jnl¥'!nlly ~-"'· IllinOIS So.tlfi 

~ones: ::J"2l iJ.I-5200 .2~tl 115-70-:"- ·a,s; :-:j. ·-s:l 
l\,~_· _ .. _ ~----­--- - tj 

DATX: January 6, 1989 I 
Rl: Grdwater I-2-GW-001 

1 A.erican Bo.e Products 
W.O.I 2994-02-03 
Saaple Date: 11/17/88 
Date Received: 11/18/88 I 
~: 144691 

RESULT DETBCTION LIMIT I 
BDL 5 uc/1 o 
BDL 5 ua/1 0 

sao 5 ua/1 ~ 

BDL 5 ua/1 0 

BDL S uc/1 0 I 
BDL 5 ~1 U 

BDL 5 q/1 0 I 
------------------------------------------------------------------------------~ 

Br0110fo.r11 BDL 

BDL 

2-Be.xa.noae BDL 

Tetrachlo~theae BDL 

1,1,2,2-Tetrachloroethane BDL 

To1ueae BDL 

Chloroben.zene BDL 

lthylbenzene BDL 

Styrene BDL 

X.,.1ene BDL 

5 llC/1 U 

10 uc/1 u 

10 uc/1 u 

5 ac/1 o 

5 uc/1 0 

5 ac/1 0 

s uc/1 u 

5 uc/1 0 

5 uc/1 0 

5 uc/1 o 

I 

I 

I 
I 



I 
I 
i' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 
I 
I 

TO: Roy r. Weston, Incorporated 
1 Weston W&7 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLATILE CCI!POUNDS 

Chloromethane 

Broaoaethane 

Vinyl Chloride 

Chloroethane 

Met~lene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1.2-Dichloroethene (total) 

Ch.loroforw 

1.2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroetbane 

Carbon Tetrachloride 

Vinyl Acetate 

BromodichloroaethaDe 

.VES~CN-G>;LF C04S- JSCA.l7~RIE5 NC 

lC" ':" 3ond 51.. Ur.•~e"'"' .)11r11.. :lllnots i;)466 

::a..,ones: :l~2l SJJ-5200 . :· ll !85- :"'J7. I!·~; ·::;. ~~J: 

--- ..... ---- -

DATE: January 6, 1989 

RE: Grdwater I-2-GW-001 
~rican Bo.e Products 
w.o.• 2994-02-03 
Sample Date: 11/17/88 
Date Received: 11/18/88 
GCL•: 144691 

RESUL'r DETEC'l'ION LIMIT 

BDL 10 ug/1 0 

BDL 10 ug/1 0 .... 10 ug/1 

BDL 10 uc/1 0 

3-t 5 ug/1 (E) 
3-t 10 ug/1 ® 

BDL · 5 ug/1 0 

~ 5 ug/1 

~· 5 ac/1 

300 5 ac/1 @) 
BDL 5 ug/1 u 

BDL 5 ug/1 u 

BDL 10 ug/1 0 

·51 5 uc/1 

BDL 5 ug/1 0 

BDL 10 uc/1 0 

BDL 5 uc/1 0 



TO: Rcy F. Wes~on, Incorpcrated 
1 Wes~on Way 
West Chester, PA 19380 

ATTN: Hs. Sberrerd Steele 

VOLATILE caiPOUNDS 

1,1,1-Trichloroethane 

Tricbloroetbene 

llf~S-:"'··~._:.,:: :£s• J.S.:o:IA-::lA,E: t~cC 

:• ·- :c,.c ;; .J""''!"'""' ::l1r'lll .• llt,.ats i\lAao 
I 

2"!~,.'tos. -:. = :"!.a· ::!oo : · l' U.5· 7C ·- 3 ' ·-· : -~~ ·-1 

RESULT 

l220000 

. -- .. -­--- - ; 
DA~: .;anuary 6, :989 I 
RK: Grdwater D-4-30-GW-001 

~rican Bo•e Products I 
W.O.I 2994-02-03 
Sample Date: 11/17/88 
Date Received: 11/18/88 I 
GCLI: 144690DL 

DETECTION LIMIT I 
10000 ug/1 D 

10000 ug/1 D 

I 

------------------------------1 

--------~------------------------------_1 
_____________________________________ ). 

-----·-1 

-1 
I 
I 



I 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 
I 
I 

--·-

!Q: Roy F. Weston, I~corpora~ed 
1 Wes-:..::ln Way 
West Chester, PA 19380 

ATTN: Hs. Sherrerd Steele 

VOLATILE COMPOUNDS 

2-Chloroethyl vinyl ether 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1.4-Dichlorobenzene 

~' · • 3~nCI $1 .;nov'!r'SI1 • :11'" :: ·c•'S i.~.iSe 

:. .. ::,•e'l. :-:: ;.;.~.:.:x .:·: :::.·:·- 3·: ... . ~-

RESULT 

BDL 

BDL 

BDL 

BDL 

- - - ... 
. --

DATE: J a.c..,_.ary 6, 1389 

RE: Grdwater D-4-30-GW-001 
American Bome Products 
W.O.I 2994-02-03 
Sample Da.te: 11/17/88 
Date Received: 11/18/88 
GCL#: 144690 

DETECTION LIMIT 

10 ug/1 U 

10 ug/1 U 

10 ug/1 U 

10 ug/1 u 

------------------------------------------------------------·----

------------------------------------------------------ ----·----

----------------------------------------------------------------



!0: Roy F. We~ton, Incorpora~ed 
1 We~t.cn ilay 
West Chester, PA 19380 

ATTN: Hs. Sherrerd Steele 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Ee::zene 

~rans-1,3-Di~croprcpene 

8roac!c.na 

1.1,2.2-Tetrachloroethane 

Tcluene 

"=hlorobenzene 

it}trlbenzene 

Styr~ne 

X7lene \total) 

RESULT 

BDL 

BDL 

1900 

BDL 

BDL 

BDL 

9DL 

EDL 

.'55 

BDL 

BDL 

BnL 

:. ; 1'!5- • .,--

DA'!'K: -14!luary a. 1389 I 
RE: Grdvater D-4-30-GW-001 

~rican Home Products I w.o.• 2994-02-03 
Sample Date:· ll/17/88 
Date Received: 11/18/881 
GCL•: 144690 

DETECTION LIMIT ·----· 
5 ug/1 (J 

5 ug/1 (J ----
5 ug/1 (£) 
5 \lC/1 0 

5 'lC/1 

5 Jg/1 \) 

5 •Jg/1 J I 
5 "Jg/1 J 

!.0 JC/1 J I 
10 ".1~/1 0 

5 ug/1 
-- ·-----

5 'Jg/1 ·o -1 
5 ug/1 

s ag/1 (J ---=--1 
5 ug/1 J 

5 !lC/1 u -----1 
---

5 uc/1 

I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 
I 
I 

TO: Roy F. Westen. Inco~orated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

VOLATILE COMPOUNDS 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chlo!"-:oethane 

Ace-:.oce 

Carbcn Disulfide 

1.1-Dich.:.~roe~hece 

1 , 1 - Di c!"o..2. ·= r-oe~hane 

1.2-Di~~!~~-oe~hene c~~~alJ 

1,2-Dichloroethane 

2-But~one 

1.1.1-Trichloroethane 

Carbon !etrachlcride 

Vi!lyl Ace~.ate 

Brcaodichloromethane 

~ss-: ... ~i...i..= :.:"'s- JSOR...a-~P:es ... c 
<4: ':" Scna 5t .. -"•""~~·I'Y ; 1•1t. lbnoas 4JC4QI:i 

2 .,ones: J·:: :.:•-:;:'=0 :·3: J!S- "'li'-:" 3•:. ·:~ -~~ 

.:. ' .. - - ....... -- .. ""' -

DATE: January 6' 1989 

RX: Grdwater D-4-30-GW-001 
A.erican Home Products 
W.O.I 2994-02-03 
Saaple Date: 11/17/88 
Date Received: 11/18/88 
GCL#: 144690 

RESULT DETECTION LIMIT 

BDL 10 ug/1 u 

BDL 10 ug/1 0 

10 ug/1 J 

BDL 10 ug/1 0 

59 5 ~g/1 0 
62 10 'J.C/1 cv 

BDL 5 ug/1 IJ 

'1'900 5 ug/1 (i) 
lfOO 5 ~g/1 @ 

5 ~/1 

10 5 •Jg/1 

5 ~/1 

BDL 10 ug/1 u 

3000 5 ug/1 @) 
BDL 5 ug/1 u 

BDL 10 '.18/1 u 

BDL 5 !lg/1 0 



~-.:. .. =: "'C St . """ '"'"'. .,. I • • .._: . .. ·_• 

Prtones 13121 534-5200 !2~91 885·10 •• . - . ·~' ·:·· 
; 

TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hs. Sherrerd Steele 

VOLATILE COMPOUNDS 

2-Chloroethyl vinyl ether 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

RESULT 

BDL 

BDL 

BDL 

BDL 

DATE: January 4, 1989 

RE: Ground Water L-5-GW-001 
American Home Products 
W.O.I 2994-02-03 
Sample Date: 11/16/88 
Date Received: 11/17/88 
GCLI: 144615 

DETECTION LIHIT 

10 ug/1 0 
--·· --

10 ug/1 u 

10 ug/1 0 

10 ug/1 0 

------------------------------ --

------------------------------

I 
I 
I 
I 
I 

I 
I 
I 

I 

----------------------------------~1 

I 
I 



I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

\ 
I 
I 

TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hs. Sherrerd Steele 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

:! . - :; :-.-c: S: ~ .. ·. - . : 

Phones: (3121 534.;200 12191885-7077 1815. ~:: ·:: 

DATE: January 4, 1989 

RE: Ground Water L-5-GW-001 
American Home Products 
W.O.# 2994-02-03 
Sample Date: 11/16/88 
Date Received: 11/17/88 
GCL#: 144615 

RESULT DETECTION LIMIT 

BDL 5 ug/1 u 
. -·-- ---------------------------------

Cis-1,3-Dichloropropene BDL 5 ug/1 u 

Trich1oroethene BDL 5 ug/1 u 

Dibromochloromethane BDL 5 ug/1 u 

1,1,2-Trichloroethane BDL 5 ug/1 u 

Benzene BDL 5 ug/1 u 

Trans-1,3-Dich1oropropene BDL 5 ug/1 u 

Bromoform BDL 5 ue/1 u 
- ··--~----- -·- --·-· 

4-Hethyl-2-Pentanone BDL 10 ug/1 0 

2-Bezanone BDL 10 . ug/1 0 

Tetrachloroethene BDL 5 ug/1 u 

1,1,2,2-Tetrachloroethane BDL 5 ug/1 u 

Toluene BDL 5 ug/1 u 

Chlorobenzene BDL 5 ug/1 0 

Et!u'lbenzene BDL 5 u•/1 u 
Styrene BDL 5 ug/1 u 

BDL 5 u•/1 u 



TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

2.:·. sc~= 5 _- .•.. I 
Pnones: 13121 53~·5200 12191885-7077 

;,. ~';.- ·.- :! - --------- ·-

DATE: January (, 1989 I 
RE: Ground Water L-5-GW-001 

American Home Products I 
w.o.• 2994-02-03 
Sample Date: 11/16/88 
Date Received: 11/17/88 

1 GCLI: 144615 

-------------1 
I 
I 

----------------------------------------------------------------------------------------~~-------------

1 

--------------------------------------------------------------~1 

------~--------------1 ! 

-----------------------~1 

I 
I 
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I 
f 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 

•• _q-. 

TO: Roy F. Weston, Inc. 
1 Weston Way 

.West Chester, PA 19380 

ATTR: Ms. Sherrerd Steele 

VOLATILE COMPOUNDS 

2-Chloroethyl vinyl ether 

1.3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

":~·i_:_ 
·:-

·.,,~ ... ......... ~ .... 

WESTON·GULF COAST LABORATORIES. INC 

2417 Bond St.. Un•vers11y Par11.. llhno•s 6\:466 

Phones: (312) 53,·5200 (219) 885-7017 1815) i23· .. ~J: 

ANALYTICAL REPORT 

DATE: January 6, 1989 

Rl: Ground Water Sample I-4-GW-001 
AIMricaD &a.e Products 
w.o.• 2994-02-03 

RESULT 

BDL 

BDL 

BDL 

BDL 

Sample Date: 11/16/88 
Date Received: 11/11/88 
GCLI: 144614 

DETECTION LIMIT 

1.00 ug/1 0 

o.oa ua/1 u 
0.09 ug/1 U 

o.os ua/1 u 

- ·"· . 

-·· 



TO: Roy r. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATnl: Ms. Sherrerd Steele 

WESTON-GULF COAST LABORATORIES. INC I 
:z: ~ 7' Bon:: S: . Unaversrty Par~o.. lllanoas 60466 

Phones: (3121 534-5200 (219) 11!15•7077 (11151 723 ·:· 

tj 
DATE: January 6, 1989 I 
BE: Grouad Water Sample I-4-GW-0011 

A.erican &o.e Products 
W.O .• 2994-Q2-Q3 
Sample Date: 11/16/88 

1 Date Received: 11/11/88 
GCLI: 144614 

----~----------------------~~~1 VOLATILE COMPOUNDS RESULT DETECTION LIMIT 

1,2-Dichloropropane 

Cis-1,3-Dicbloropropene 

Tricbloroethene 

Dibro.ochloroaetbane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bro.ofo.rm 

4-Hethyl-2-Pentanone 

2-Be.zanone 

Tetracbloroethene 

1,1,2.2-Tetrachloroethane 

TolaeDe 

Cblorobe~e 
ll 

., 
·.~ 

...... .- .... 

BDL 0.24 ua/1 0 

BDL 0.1 ua/1 u 

BDL 0.21 ua/1 u 

BDL 0.18 q/1 0 

BDL 0.20 us/1 0 

BDL 0.07 us/1 0 

BDL 0.10 us/1 0 

BDL 0.15 ug/1 u 

BDL 1.0 us/1 0 

BDL 1.0 ua/l u 

BDL 0.18 ua/1· 0 

BDL 0.23 ua/1 0 

4i.:25 J .... , 

·- BDL o:ia -~i11P~•t .. (. · 

.· . ..... . -· .... : . ' .. -..... ...,. · .. ·Ot.:~-.-~.JJ.: . 

I 

I 
I 
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I 
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I 
I 

-.; . 

TO: Roy F. Weston, Inc. 
1 Weston WQ' 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

VOLATILE COMPOUNDS 

Chloromethane 

B.ra.oaaethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dicbloroetbene (total) 

Chlorofo:r. 

1,2-Dichloroethane 

2-Butanone ... ,_ ... ::;;.:.: . ..,.· 

-~· :-.: 

WESTON-GULF COAST LABORATORIES. INC 

2417 Bond St., un •• erslly ParJo.. l,hnOoS 6J.S66 

Phones: (312) 534-5200 (219) 11115-7077 (815) 72J-75~ 

ANALYTICAL REPORT 

DATE: January 6, 1989 

BE: Ground Water Sample I-4-GW-001 
Alaerican Bo.e Products 
w.o.• 2994-o2-03 
Sample Date: 11/16/88 
Date Received: 11/17/88 
GCL#: 144614 

RESULT DETECTION LIMIT 

BDL 0.41 ug/1 u 

BDL 0.27 ug/1 u 

BDL 0.23 ug/1 u 

BDL 0.14 ug/1 u 

1.3 0.5 ug/1 (B) 
1.0 ug/1 

0.5 ug/1 

BDL 0.26 ug/1 0 

"50 0.17 ug/1 

BDL 0.17 ug/1 0 

BDL 0.14 ag/1 .u 

BDL 0.1 ug/1 0 

BDL 1.0 ua/1 u 

. BDL -··--r-. 



TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

WESTON-GULF COAST LABORATORIES. INC I 
2417 Bond St .. Uru,.ersoly Pan .. lllonOI!t 6046!: 

Phones: (3121 53C·S200 (2191 185-7017 (8151 723-~~3:1 

AN~~ VTICA~ REPORT ; 
DATE: January 6, 1989 

BE: GroUDd Water Sample S-7-GW-001 
.baerican Ba.e Product.a 
W.O.I 2994-Q2-Q3 
Sample Date: 11/14/88 
Date Received: 11/16/88 
GCL#: 144532DL 

I 
I 
I 

____________________________________ RKS __ OL __ T _______ DKT __ ~_CT __ ION ___ L_IH_I_T ________ II VOLATILE COMPOUNDS 

:~ 5 ug/1 D 

-•&o· 5U£11D I 
1,1-Dichloroethane 

1,1.1-Tricbloroethane 

--------------------------------------------------------------------------------------1 

I 

-----------------~-----------------------~1 
·-; ... _ ... 

- -·· ..: .. c: .. -

I 
I 
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TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

VOLATILE COMPOUNDS 

2-ChloroethYl vinyl ether 

1,3-Dicblorobenzene 

1,2-Dichlorobenzene 

1,4-Dicblorobenzene 

- :,:.·····' 

- . ~ 

WESTON-GULF COAST LABORATORIES. INC 

2417 Bond St.. Ur.verslly Park. 1:1onoos :J.a6e 

Phones: (312) 534·5200 !2191885-7077 18'5, ~:3 ·:: 

ANALYTICAL RECIQRT 

DATE: January 6, 1989 

RE: Ground Water Sample S-7-GW-001 
Aaerican Boae Products 
W.O.I 2994-02--G3 
Sample Date: 11/14/88 
Date Received: 11/16/88 
GCLI: 144532 

RESULT DETECTION LIMIT 

BDL 1.00 ug/1 U 

BDL 0.08 ug/1 u 
BDL 0.09 ua/1 U 

BDL o.o9 ua/1 u 

·····~-- ·""' .... ~~:;..:. "', ~ .. -..... :.J9..:." : .... --.i -·~---· • -~--; 
~D ~~ 

.• -,.... . • •• ~:. ··-· -·-...'l..· ~- . _...... • - •• • •. 



TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hs. Sherrerd Steele 

VOLA TILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dicbloropropene 

TrichloroetbeDe 

Dibromochloroaethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Hethyl-2-Pentanone 

2-Bexanone 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Toluene 

WESTON-GULF COAST LABORATORIES. INC I 
Phones: 1312) 534·5200 12191 8115-7077 1815• ~2:; ·::I 

tj 
DATE: January 6, 1989 I 

Ground Water Sample S-7-GW-001 I 
Alterican Bc.e Products 
W.O.I 2994-G2-G3 . 
Sample Date: 11/14/88 

1 Date Received: 11/16/88 
GCLI: 144532 

RESULT DETECTION LIMIT II 
BDL 

BDL 

..... 
BDL 

BDL 

.,.,s 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

11 

•.. ··~ ............. r. .. •·· 

0 
0 ·---· -1 

0 

0 

0 

u 

0 

0 

.·.'\. .... I 
I 
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TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTM: Ms. Sberrerd Steele 

VOLATILE COMPOUNDS 

Chloromethane 

s~thane 

ViD7'1 Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (tot.a1) 

Ch1oro:fora 

1,2-Dichloroetbane 

2-Batanone 

1.1.1-Tricbloroethane 

. .. _ ..... 

WESTON-GULF COAST LABORATORIE- INC 

Phones: (312) 534·5200 (219i 885-707~ 18151 72:P~J 

ANALYT!CA:.. ~ECORT 

DATE: JBDUD%7 6, 1989 

RE: Grouna Water Sample S-7-GW-001 
A.erican &o.e Products 
w.o.• 2994-o2-03 
Sample Date: 11/14/88 
Date Received: 11/18/88 
GCL•: 144532 

RESULT DETECTION LIMIT 

BDL 0.41 ug/1 0 

BDL 0.27 ug/1 u 
BDL 0.23 ug/1 0 

BDL 0.14 ug/1 0 

0.79 0.5 ug/1 {) 
.n 1.0 ug/1 

BDL 0.5 ug/1 0 

·t.9 0.26 ug/1 

-.,:[ 0.17 ug/1 (e) 
BDL 0.17 ug/1 0 

BDL 0.14 ug/1 .U 

BDL 0.1 ug/1 0 

BDL 1.0 ua/1 u 

·.: .... '···· .. _· 

-.-· '1f!o' ·--·- ••• -~~:··--~--. 



TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hs. Sherrerd Steele 

VOLATILE COMPOUNDS 

2-Chloroethyl vinyl ether 

1,3-Dichlorobenzene 

1,2-Dichlorobenaene 

1,4-Dichlorobenzene 

-·!: 

WESTO~·GULF COAST LABORA~ORIES IN: 

2417 Bor.o Sl. un.~er••ly Park. ! ... 'lC•'> o~~be 

Phones: C312)53.S-5200 C2191 885-70'7'7 18,~ 

DATE: January 6, 1989 

I 
.. , -··1 i . . . 

.. 
I 

Rl: Ground Water Sample OWS4-GW-001 
Aaerican Ba.e Products I 

I 
W.O.I 2994-Q2-03 
Sample Date: 11/15/88 
Date Received: 11/16/88 
GCL#: 144519 

RESULT DETECTION LIH'IT 

BDL 1.00 ug/1 u 

BDL o.o8 ua/1 u 

BDL 0.09 ug/1 0 

BDL 0.09 ug/1 u 

.. · 

I 
---1 

I 
I 

I 
I 

,....,.. -~=-· ,._. -~ ... ~~ .. . ·:. - "'<--~- .... - - ... 

... . -- ... •. ·~:. 

I 
. •.;,• 

I 
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I 

TO: Roy F. Weston. Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLA TILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroetbene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bro.aoform 

4-Hethyl-2-Pentanone 

2-Be.xanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Cblorobenzene 

WESTON-GULF COAST LABORATORIES. INC. 

2417 Bond St.. Unowerstly Par11.. ltimo•s 6045ii 

Phones: (312) 53•·5200 (2191885·7077 (8151 723-~3:: 

ANALYTICAL REPORT 

DATE: January 6, 1989 

Rl: Ground Water Sample OWS4-GW-001 
A.ericaD Ba.e Products 
W.O.S 2994-G2-03 
Sample Date: 11/15/88 
Date Received: 11/16/88 
GCL#: 144519 

RESULT DETECTION LIMIT 

BDL 0.24 ug/1 0 

BDL 0.1 ua/1 0 

0.16 0.2'1 uc/1 J 

BDL 0.18 ug/1 0 

BDL 0.20 ug/1 u 

0.37 0.07 ug/1 

BDL 0.10 ug/1 0 

BDL 0.15 ug/1 u 

BDL 1.0 ua/1 u 

BDL 1.0 ua/1 0 

BDL 0.19 ua/1. 0 

BDL 0.23 ua/1 0 

0.80 .0.30 ua/1 •.:.;...':"'!~· 

.. :. ... ~:~:.,..·~~··'··-... · .. ,. 



---

TO: Roy F. Weston, Inc. 
1 Weston WaT 
West Chester, PA 19380 

ATTR: Hs. Sberrerd Steele 

VOLATILE COMPOUNDS 

Chloromethane 

Brc.oaethane 

ViD7l Chloride 

ChloroethaDe 

He~lene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-DichloroethaDe 

1,2-Dichloroetbene (total) 

Cblorofo:r:a 

1,2-Dichloroetbane 

2-JiataDODe 

WESTON-GULF COAST O.ABORATORIES. INC I 
141:" Bond St.. :.Jn~oers11y Parll.llunoas 5\l.acc 

Phones: (3121 53•·5200 (2191885-7077 1815\ 723-"51 

AN·~ YT!Clt RE•ORT .. 

. ~) 
DATE: January 6, 1989 ~ ~·{! I 
BE: Ground Water Sample OWS4-GW-0011 

A.ericaD Ba.e Products 
V.O.I 2994-Q2-Q3 
Sa.ple Date: 11/15/88 

1 Date Becei~: 11/16/88 
GC~: 144519 

RESULT DETECTION LIMIT I 
BDL 0.41 ug/1 u 

I BDL 0.21 ua/1 0 

3.5 0.23 ua/1 

BDL 0.14 ua/1 u 

1.9 0.5 ug/1 B I 
7.1 1.0 ug/1 

2.8 0.5 ug/1 I 
BDL 0.26 ug/1 u 

BDL 0.17 ug/1 0 

BDL 0.11 ua/1 u 

BDL 0.14 aUl .U 

BDL 0.1 ug/1 u 
BDL 1.0 U&l~.~- u 

I 
:.', ':!" .... _. 

I 
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I 
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I 
I 
I 
I 
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I 
I 
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TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

VOLATILE COMPOUNDS 

1.~~D1chloroethene 

t·.·t-DichloroethaDe 

1,1,1-Trichloroethane 

Trichloroethene 

.~..c·· 

-·:.- :-... 

WESTON-GULF COAST LABORATORIES. INC. 

Phones: (3121 53•·5200 1219) 885-7077 18151 723-7SJJ 

ANAL YTICA!.. RE=-ORT 

DATE: January 6, 1989 

RE: Ground Water Sample I-7-GW-001 
.A.ericaD ao.e Products 
w.o.• 2994-02-03 
Sample Date: 11/1,/88 
Date Received: 11/16/88 
GCL•: 14,516DL 

RESULT DETECTION LIMIT 

'180 ' 

~""2200 

130 

5 

500 

500 

500 

ug/1 D 

ug/1 D 

ug/1 D 

ug/1 D 

.. , ....... 



TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATnl: Ms. Sberrerd Steele 

VOLA TILE COMPOUNDS 

2-Chloroethyl vinyl ether 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

WESTON-GULF COAST LABORATORIES. INC. I 
:~1; B::"d St.. U, .~rsu~ ~ark lllmo,s ::.~:3c 

Phon•s: (312) 534-5200 12191885-7077 (8151 7'2J-·=:!:I 

.,, • c VT!CAC RE 0 0RT .. 

DATE: January 6, 1989 I 
RE: Ground Water Sample I-7-GW-001 I AJ.erican Ba.e Products 

w.o.s 2994-Q2-Q3 
Sample Date: 11/14/88 

I Date Received: 11/16/88 
GCLI: 144516 

RESULT DETECTION LIMIT I 
BDL 1.00 ug/1 u 

BDL o.o8 ua/1 u 

BDL 0.09 us/1 u 
BDL o.o9 ua/1 u 

I 
I 

I 

----------------------------------~1 

~ ... -
I 
I 
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TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Tricbloroethene 

Dibromocblorometbane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Hethy1-2-Pentanone 

2-Bexanone 

Tetrachloroetbeme 

1,1,2,2-Tetrach1oroethane 

Tolatme 

Chlorobenzene 

WESTON-GULF COAST LABORATORIES. INC. 

2.: • • Send St.. Unrllers•ly Par11.. lllono•'> 50466 

Phones: (312) 534-5200 (219) 885-7077 t815l72J-75Jj 

ANALYTICAL RE!:lORT 

DATE: January 6, 1989 

Rl: Ground Water Sample I-7-GW-001 
Aalerican Ba.e Products 
W.O.I 2994-Q2-Q3 
Saaple Date: 11/14/88 
Date Received: 11/16/88 
GCL•: 144516 

RESULT DETECTION LIMIT 

BDL 0.24 us/1 u 

BDL 0.1 ug/1 0 

110 0.21 ua/1 ~ 
BDL 0.18 us/1 0 

T.4 • 0.20 us/1 

BDL 0.07 ug/1 0 

BDL 0.10 ug/1 0 

BDL 0.15 ug/1 0 

BDL 1.0 ug/1 0 

BDL 1.0 us/1 0 

~ 0.88 0.19 ua/1. 

BDL 0.23 ug/1 u 

1.8· 0.30 ua/1 

BDL .•.. : .· 

•,; .... -



TO: Roy F. Weston, Inc. 
1 Weston Wa7 
liest Chester, PA 19380 

ATTR: Ms. Sherrerd Steele 

WESTON-GULF COAST LABORA':'ORIES. INC. I 
Phones: (312) 534·5200 (2191185-7077 1815' :-:::: ·:I 
AN~~~~~~--------~ 

;qgg bA-T 
DATI: Janaar7 6, 1989 I 
RK: GroUDd Water Sample I-7-GW-0011 

A.erican Boae Products 
w.o.s 2994-o2-03 
Sample Date: 11/14/88 
Date Received: 11/16/88 I 
GCLI: 144516 

----------------------~ VOLATILE COMPOUNDS RESULT DETECTION LIMIT 

I 
Chloromethane BDL 0.41 ug/1 0 

Br0110.aetbane BDL 0.27 uc/1 0 

V~l Chloride 5.S 0.23 ug/1 

ChloroethaDe 8.4 0.14 ug/1 

Methylene Chloride 1.'7 0.5 us/1 (!":? I 
Acetone 8.1 1.0 ug/1 

Carbon Disulfide BDL 0.5 ug/1 0 -----------------------• 1.1-Dicbloroethene 120 

1,1-Dichloroethane 290 

1.2-DicbloroetbeDe (total) 18 

Chlorofora BDL 

1,2-Dichloroetbane 3. 7. 
.,_. 

2.8 

.·t~- ·~; .. .• .:.··~--"' ........... · ..... . 

0.26 ug/1~ 

0. 17 ug/1 ((85) 
0.17 uc/1 

0.14 q/1 0 

0.1 ug/1 

1.0 q/1 

.;!.·.-

I 

I 

I 
I 
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• • • • • • F •• tA .• 1rllst .raA Jl .II .Ill Ill • ,. 
VOLATILES BY CC/MS, HSl LIST R•port Datt: 09/12/91 16:53 ~· 

REV Batch H•.tr; 11111111 C11ent; lckp HIMtMriJ Hork Ordtr: 1114-QZ=OI:OQJI PHI: 41 ;d 
lXI --Cust 10: VJLK I ILK Vll.K IS 
'" 

sa..,le RFWI: tllf12t7-Nil lllfi300-Mil !18YI300-IIl 
Ul c,, 

In format I on "•trtx: W~TER VATER MAlER 
<: 

O.f.: 1.00 1.00 1.00 
Units: ug/L ugfl ug/l 

liluane-cm-- 100 ~ 99 ----s- ---tr ·---s 
Surrogate Brc.afluorobenzene 103 ~ 96 I 101 I 
Recavery 1,2-Dichloroethane-d4 97 I 97 I 88 I 
···························----··············f1······----··f1····-···-···f1····-···--··f1···---··---·f1···--····-··f1 
thloroMthane 2 u 2 u 2 u .. 
BrOMIIIthant 2 U 2 U 2 U -• 
VInyl Chlor,de 1 U I U 1 U ~ 
Chloroethane 2 U 2 U 2 U 7 
Methylene th1ortde 4 5 2 B ~ 
Acetone 5 2 U 2 U 
Carbon lffiii1 fIde 1 U I U J U 
1,1-Dtchloroethene I U I U 51 • I 
1,1-Dtchloroeth•ne 1 u 1 u J U 
1,2-0tchlorotthene (Eoh1J 1 U I U I U 
Chlorofol'll J U I U l U 
1,2-0tchloroethane 1 U I U 1 U 
t-Butanone 2 U 2 U 2 U 
l,J,l-lricfiloroethane I u I U I U 
Carbon Tetrachloride I U 1 U 1 U 
Vtnrl Acetate 2 U Z U 2 U 
8r010dtch1ora.elfi••• 1 U 1 U 1 u 
I,Z-Otchloropropane l U I U 1 U 
cts-J,3·01ch1oropropene I U 1 U I U 
Trlthloroethene I U l U 86 I 
DlbrGROthlara.ethane 1 U I U l U 
1,1,2·1rtchloroethane 1 u J U 1 U 
Benzene I u I U 7 7 1 
Trans-1,3-Dtchloropropene I U 1 U J U 
Bru.ofo~ 1 U I U 1 u 
4-Hithyl-2-pentanone Z U 2 U 2 U 
2-Hexanone 2 u 2 u 2 u 
Tetrach1oraethene 1 U 1 U 1 U 
1,1,2,2-Tetrachloroethane J U I U I U 
"• Outs Ide of EPA CLP C1C ffiilrs:-•• -.. • • • • • .. - .. .. .. ...... , .. .. 

..... .... 
"" r 

~ ,_,, 
~ 
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•• ,-------------~--
BEN Bate• ,_,.r: PIOIIil&l tl ient; Ecko lfOuswarts Work Order; 2184-02-03-0035 Page; 31! ~ 

"ust 10: L·4 L-4 L-6 L-1 1·5 R·S ~~ 

RFWI: ooa "s 008 MSD DOt 001 DL 010 
!-J o1o oL rn 

Toluene 75 • I 77 i J u NA I 0 NA g' 
Chlorobenzene 101 I 101 I 1 U fiA I U NA 
Ethylbenzene 1 U l U 1. U NA 1 U NA 
Styrene 1 U J U 1 U MA l U NA 
Xylene (tota 1) . I U I U 1 U NA l U NA 
11• Outs fde of •-=lli ~· • -- " .. · 

-l 
I ..... ..­
r 

~ 

.... .... 
oJ-. 
c 

§ 
5. 
I 

;;.g 
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• • - .- 11 11 • F .• A ... ul••ta.a • • • • • ~ 
VOlATilES IY GC/MS, NSL LIST Report Oatt: 09/U/91 16:53 ~ 

REM Bttcb N .. r; 11011111 CJ lent; Eckcp Houswrts Work Qrdcr: 1114-0Z-01-GQJI page; 31 ~~ 

Sa~~ple 
Jnfonat ton 

Cust 10: 

RFWI: 
Matrhc: 

D.F.: 
Untts: 

L-4 

0011 liS 
VATER 

1.00 
ug/L 

L·4 

001 IISD 
VATER 

1.00 
ug/l 

~~J 
~ 

VAT£R 
1.00 

ug/l 

L-5 

001 DL 
VATER 

5.00 
ug/l 

~~ 
~ 

VATER 
1.00 

ug/L 

1-& 

010 Dl 
WATER 

5.00 
ug/l 

TolueRe·d8 90 I 91 I 98 I 109 I 95~ ~~~ ~103 -~ 

Surrogate Bra.ofluarobeazene 105 1 J04 I 95 I 92 I 101. I 95 I 
Recovery 1,2·Dichloracthane-d4 96 I 91 1 92 I 94 I 92 I 103 I 
························-···--------···-~·-·-f1············fl············f1·······-····f1··········-·f1----------··f1 Chlor•ethtne. _______ _ 
1r0111011ethane Ylnyl tblort ... de ___ ....__ ___ _ 
Chloroethane Nethylene Ch ... lo-r .... ld-.-e _____ _ 
Acetone 
ca~n -ul-·,-u~tF~I-ae---------
1, 1-0tclaloroethene. _____ _ 
1,1-0te•loroethane 
1, 2-Dt ch 1 oroe thene__,(.,.t-.,o(.-, ..... 1 r-J ----

Chloroforw 1 ,2-0tclllo·-.,.-.t-ha_ne ______ _ 
2-Butanone 
I, J ,I-Trt c·li...,lr-o-roe--.t ..... h-an_e ____ _ 
tarllon Tetrachloride. ____ _ 
Y1rtY1 Acehte 
ln.dtchloro·~-_,trrh-ln_e ____ _ 
J,2-0tchloropropane 
c ts-1. 3 -Dtch 1 Dropro._pen_e ----
Trtchloroethene 
D1brCJIIOCh1 OrOIII..,Ih .... a_n_e -----
J 1 l 1 Z· Trfchloroetharte ____ _ 
Benzene Trans ·l-:,3r.-.:DT"tc~h,.1~or .... o_p __ ro_p-en_e ___ _ 
tramofona 4 -Methyl-· .. 2--p-en-,tr-a-no_n_e ____ _ 
2-Heunone letrtch loro-e~t.,..h-en_e ______ _ 
1,1,2,2·1etrach1oroethane 
•· Outs tde of EPA CLP QC 1,...1.~1-rt-s.--

.... -.. .. . • .. -

2 u 
2 u 
5 
2 u 

0.6 JB 
2 u 
I U 

Sl • I 
19 
64 

1 u 
I U 
2 u 
I U 
1 u 
2 u 
I U 
I U 
I U 

84 " I U 
I U 

76 " J u 
1 u 
z u 
2 u 
I U 
I U 

.. -

2 u 
2 u 
5 
2 u 

0.8 JB 
2 u 
I U 

54 "I 
21 
67 

I U 
I U 
2 u 
1 u 
1 u 
2 u 
I U 
I U 
I U 

86 I 
I U 
I U 

75 * I 
I U 
I U 
z u 
2 u 
I U 
I U 

.. .. 

2 u 
2 u 

E H• 

2 u 
0.9 JB&.{ 

2 u 
I U 
1 u 

'Ia ... 
E ., 

I U 
I U 
2 u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2 u 
2 u 
I U 
I U 

"" NA 
nsa · 
ftA 
ftA 
ftA 
ftA 
RA 
ItA 

~··· . M 
ftA 
HA 
M 

"" "" "" "" M 
NA 
NA 

"" NA 
NA 

"" "" "" NA 

"" .. .. .. 

2 u "" ! U NA 
Er I 51 

2 U NA 
I 8 ftA 

2 u "" 1 U NA 
I U HA 
4 NA 

E s '' 54 
I U NA 
1 U NA 
Z U M 
I U ftA 
1 u ftA 
2 U NA 
J U NA 
I U IIA 
I U NA 

11 NA 
1 U NA 
I U NA 
I U NA 
J U NA 
I U NA 
2 U NA 
2 U HA 
J U "A 
1 U HA 

.. , .. .. 

Ul 
~ 

rn 
C,) 
C:· 

.... 
I ..... .... 
I 

~ 

...... ..... 
olo 
c 

" tT1 
V· _, 
s 
I 

~ r, _,. 
., 

::11 r r: 
V· _, 

s 
/ r· 
,, 
1.11 
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t( 
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TO: Roy 1. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLATILE CCID?OUNDS 

2-Chloroethyl vinyl ether 

1,3-Dicb1orobenzene 

1,2-Dichlorobenzene 

l,4-Dich1orobenzene 

.VES:ON-~UL.= :::>AS'i :...lSOA.A~":AIES. ·NC. 

zc • • Bona St.. Un•ov•rs~tv ~~n.. Mino•s oo.&66 

~.,o,.es: 312~ SJC-5200 1:·~1 JIS-:"'IJ77 ·11151"':.!:-·'i.::: 

:a -~ .! - I - : l - : : :J ·: ~ -

DATE: Janua.r7 5, 1989 

RE: Grdwater L-1-GW-001 
Allerican Ba.e Products 
w.o.• 2994-02-03 
Sample Date: 11/17/88 
Date Received: 11/18/88 
GCL•: 144693 

RESULT DETECTION LIMIT 

BDL 10 ug/1 0 

BDL 10 us/1 0 

BDL 10 ug/1 0 

BDL 10 ug/1 0 



TO: Roy r. Weston, lncorporat.ed 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLATILE <nfPOONDS 

Chloro.ethane 

BroiiOIDethane 

Vinyl Chloride 

Chloroethane 

~eth7leDe Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-DichloroethaDe 

1,2-Dichloroethene (total) 

Ch.lorofora 

1,2-DichloroethaDe 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bro.odichloro.etbaDe 

.VES~ON·GUL!= :oAS7 ..ABOA.&701it1ES. NC. 

lC • • Jones 3L ... ntwet'SIIy P1n. llinoes ~" 
I 

~~ones: ·~"2) iJ4·5~ .:.!~91 l&:i-707~ 

RKSOLT 

BDL 

BDL 

BDL 

BDL 

31 

10 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

.. ·28 

BDL 

BDL 

BDL 

.,l ·~ ~ - I - : ol • : = : : .:; -

DATE: January 6, 1989 I 
Rl: Grdvater L-2-GW-001 

Allerican Bo.e Products I 
w.o.• 2994-02-o3 
Saaple Date: 11/17/88 
Date Received: 11/18/88 

1 GCL•: 144694 

DETECTION LIMIT 

10 ug/1 0 

10 ug/1 0 I 
10 uc/1 0 

10 uc/1 u 

5 uc/1 (i) I 
~ 10 uc/1 

5 118/1 0 I 
5 u.c/1 u 

5 uc/1 u I 
5 u.c/1 0 

5 ua/1 0 

5 u.c/1 0 

10 118/1 0 

5 uc/1 _I 
5 ua/1 0 

10 u.c/1 0 I 
5 11811 0 

I 
I 

'i •'. ' ~ 
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TO: Roy 1'. We:'!tou, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

VOLATILE <DIPOUNDS 

1,2-Dicbloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibra.ochloroaethane 

1,1,2-Trichloroethane 

Benzene 

Tran~-1,3-Dichloropropene 

Bra.cfo.ra 

4-Metb71-2-Pentanone 

2-Bexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenz.ene 

fth71benzene 

Styrene 

.X,.leDe 

.Y!S~'JN-Gi.JlF :OAS~ :...tSOAA-rCRIES NC 

2•~-:- 3onCI Sl.. Un•verslty o'Jn. llino11 50466 

Pttones: :1"":2~ 534·5200 :~91 .as.:-'17- ·B•Si -,j."'i:. 

RESULT 

BDL 

BDL 

·:.130 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

___ ..., __ 
-=- _ .... 

DATE: January 6, 1989 

.RE: Grdwater L-2-GW-001 
A.erican Ba.e Products 
W.O.I 2994-02-03 
Saaple Date: 11/17/88 
Date Received: 11/18/88 
GCLI: 144694 

DKTICTION LIMIT 

5 ug/1 u 

5 ug/1 u 
5 ug/1 

5 11£/1 u 

5 ug/1 u 
5 llf(/1 u 

5 ug/1 u 

5 ug/1 u 
10 ug/1 u 
10 ug/1 0 

5 ug/1 u 

5 ug/1 u 

5 ua/1 u 

5 •.tg/1 u 

5 ug/1 0 

5 ug/1 u 

5 ug/1 u 



TO: Roy r. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

VOLATILE CCifPOONDS 

2-Chloroethyl vinyl ether 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

WESTON-GULF =~AS":" JIO._A ~OAIES. !NC. I 
2C1i' Bond St.. ;,.!ruV<IfSity !l'"'· :llinoes ~ 

Pt~GN~: !l12' ;.;.a.i2QO !2191115-7077 . 8. 5) .21- ~531 

-- ...... ---:-..., ... 

' 
DATE: January 6, 1989 I 
BE: Grdwater L-2-GW-001 

I ~rica.n Bo.e Products 
w.o.• 2994-o2-o3 
Saaple Date: 11/17/88 
Date Received: 11/18/88 I GCL•: 144694 

RESOLT DETECTION LIMIT I 
BDL 10 uc/1 0 

BDL 10 uc/1 0 I 
BDL 10 uc/1 0 

BDL 10 uc/1 0 

------------------------------------~1 

---------------------------------------1 
I 

----------------------------------~1 
------------------------------------1 

I 
I 
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TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hs. Sherrerd Steele 

VOLATILE COKPOONDS 

Chloromethane 

Broaa.ethane 

Vinyl Chloride 

Chlo.rQethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroetbene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chlorofor. 

1,2-Dichloroetbane 

2-Butanone 

1,1,1-TrichloroetbaDe 

Carbon Tetrachloride 

Vin,y 1 Acetate 

Broaodichloro.etbane 

NEST::>N-GULF :04S'T ...ASCA.l70RIES. 'NC. 

21117 3onG il •. Un•vers1ty P;~nt. IllinOIS 50.66 

,..,ones: ,3·2~ 5~·5200 :2•91 tas-·'17 .. ·a~s·. ·-:::-·s.:~ 

RESULT 

BDL 

BDL 

BDL 

BDL 

)< 
BDL 

BDL, 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

l' .l. ,- ~.1 ::l=:i"'..:· """ 
• - - - - - . \__) r 

bl<~v ttll-: 
DATI: January 6, 1989 

Rl: Grdwater L-3-GW-001 
~rican Ba.e Products 
W.O .• 2994-02-03 
Saap1e Date: 11/17/88 
Date Received: 11/18/88 
GCL•: 144695 

DETECTION LIMIT 

10 ug/1 0 

10 ug/1 0 

10 ug/1 0 

10 ug/1 0 

5 ug/1 (f) 
10 ug/1 0 

5 ug/1 u 

5 ug/1 u 

5 uc/1 0 

5 ug/1 0 

5 ug/1 u 

5 ug/1 0 

10 ug/1 0 

5 ug/1 u 

5 ug/1 u 

10 uc/1 u 

5 uc/1 u 



TO: Roy F. Weston, Incorporated 
1 Weston Wa7 
West Chester, PA 19380 

ATTN: Ms. Sherrerd Steele 

VOLATILE CCifPOONDS 

1,2-Dichloropropane 

Cis-1,3-Dich1oropropene 

Trichloroethene 

Dibro.ochlo~tbane 

'IIESiO .. ·GULF :OAS- ~BOR.ATORIES. :HC I 24 •• Bona Sl.. vftiVen.ttv ;)1"'. ~llinOIS SOW66 

P'tcnes: .J~2l 5_,.·5200 ·:4 91 HS-707.. ,115; •2;. ·c;:l 
--------- --

DATE: J&IU.UlZT 6, 1989 I 
Rl: Grdwater L-3-GW-001 

Allerican Ba.e Products I 
w.o.• 2994-02-o3 
Sa.p1e Date: 11/17/88 
Date Received: 11/18/88 

1 GCLI: 144695 

RESULT DETECTION LIMIT 

BDL 5 us/1 o 

BDL 5 ua/1 U I 
BDL 5 us/1 U 

BDL 5 ua/1 U 

1, 1' 2-Trichloroethane BDL 5 ua/1 u I 
------------------------------------------------------------------------------~ 

Benzene BDL 5 ua/1 U 

Trans-1,3-Dichloropr~pene BDL 5 ua/1 u 1 
Bra.otona BDL 5 ua/1 U 

________ 4_-_Me __ t_h7 __ 1_-_2_-P __ en_t_an __ o_n_e ________________ BD __ L __________ l_o ___ uc __ l_l ___ u ________ ~JI 
2-Bexanone 

TetrachloroetheDe 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

ltbylbenzeae 

Styrene 

X7lene 

BDL 10 ua/1 u I 
BDL 5 uc/1 0 

BDL 5 uc/1 0 

BDL 5 uc/1 0 

BDL 5 uc/1 0 

BDL 5 uc/1 U 

BDL 5 ug/1 U 

BDL 5 ac/1 0 

I 
I 

I 
I 



I 
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TO: Roy r. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hs. Sberrerd Steele 

VOLATILE COMPOUNDS 

2-Chloroethyl vinyl ether 

1,3-Dicblorobenzene 

1,2-Dichlorobenzene 

1,4-Dicblorobenzene 

NESiON-~UL~ COolS":' ..ABCIU ~:JRIES. iNC 

2c•7 Bond 31.. 1Jnt¥ers•tv ~1r11. llinoes s~ 

RESULT 

BDL 

BDL 

BDL 

BDL 

-----­.. -- ... 

DATE: January 6, 1989 

RK: Grdwater L-3-GW-001 
A.erican Ba.e Products 
W.O .• 2994-02-03 
Sample Date: 11/17/88 
Date Received: 11/18/88 
GCL•: 144695 -

DETECTION LIMIT 

10 ug/1 0 

10 ug/1 0 

10 ug/1 0 

10 uc/1 u 



TO: Roy F. Weston, IDe. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Ms. Sberrerd Steele 

VOLATILE cafPOONDS 

Chloro.ethaDe 

ViDyl Chloride 

WE~i~flt-GULF :OASi L..lBORA iORIES. tNC. I 2.C171ond St.. Un1Yerstly Pant. :lllnoes 50416 

Phones: 1312) S:W-5200 1211) 115-7on ·a1s· ·2:1 ·sx ,, .. I 

RKSOLT 

BDL 

~ 
DAD: JaDua.ry 6, 1989 I 
BE: Grouod Water L-4-GW-001 

A.ericaD Bo.e Products 
w.o.• 2994-02-03 II 
Sa.ple Date: . 11/18/88 
Date Received: 11/21/88 
GCLI: 144858 I 

DKTKCTIOR LIMIT 

10 uc/l 0 

BDL 10 ua/1 o 1 
BDL 10 ua/1 0 

________ Chl ___ o_roe ___ t_ha_n_e _______________________ BD __ L __________ 1_o ___ ucl __ l ___ o ________ ~ll 
Ketb71eDe Chloride :s s ac/1 

Acetone BDL 10 11811 0 

Carbon Disulfide BDL S uc/1 0 

1,1-Diehloroetbene BDL S uc/1 0 

1,1-DicbloroethaDe BDL S uc/l 0 I 
1 • 2-Dichloroethene (total) BDL S uc/1 D 

Chloro.tor.. I 
1,2-DichloroethaDe BDL S uc/1 0 

2-But.anone BDL 10 uc/1 0 

1,1,1-Trichloroetbane BDL S uc/1 0 

Carbon Tetrachloride BDL S uc/1 0 

________ v_t_DT __ 1 __ A_ce_t.a __ te _______________________ sn __ L __________ 1_o ___ ucl ___ l __ o ________ ~ll 
Bro.odichloro.etlume BDL 5 ua/1 0 

I 
I 
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TO: Roy F. Weston, Inc. 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hs. Sberrerd Steele 

VOLATILE CX»>PPUNDS 

1,2-Dicbloropropane 

Cis-1,3-Dichloropropene 

Trichloroethtme 

Dibra.oehlora.ethane 

1,1,2-TrichloroethaDe 

Benzene 

Trans-1,3-Dichloropropeae 

Bra.ofora 

4-Kethyl-2-Peatanone 

2-Bezanone 

TetracbloroetheDe 

1.1.2,2-Tetrachloroethane 

Toluene 

Chlorobenztme 

Kth71beDzeDe 

Styrene 

17leDe 

WESTON-GULF COAST ~BOAATORIES.INC. 

2417 Bond SL. Unewet'Sity Put.. Illinois 6CM66 

Phones: 1312) 534-5200 C219l us-7on (115l 723-75.: 

RESULT 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

DATE: January 6, 1989 

HE: Ground Water L-4-GW-001 
A.erican Ba.e Products 
w.o.s 2994-o2-03 
Sa.p1e Date: 11/18/88 
Date Received: 11/21/88 
GCLI: 144858 

DETECTION LIMIT 

5 ug/1 0 

5 ug/1 0 

5 ug/1 0 

5 uc/1 o 

s uc/1 u 

5 ug/1 0 

5 llC/1 0 

5 ug/1 0 

10 uc/1 u 
10 ug/1 0 

5 ug/1 u 
5 uc/1 ·o 

5 uc/1 0 

5 uc/1 o 

5 ug/1 0 

5 ug/1 0 

5 ug/1 0 



'*ES1'0N·GULF COAST :...480AATOAIE5. •NC. I 2C17 lond Sl. I.IMiendy Oant. llinols lcwti 

PttOMa: (312) U.·5200 (219) 115-7077 •1~5) 72l·7~ 

'i 
TO: Roy r. Weston, Inc. DATE: Janu&%7' 6, 1989 I 1 Weston Wu 

West Chester, PA 19380 HI: Groand Water L-4-GW-001 
~rican Ba.e Products I ATTN: Ma. Sberrerd Steele w.o.• 2994-o2-03 
S..ple Date: 11/18/88 
Date Received: 11/21/88 

I GCLf: 144858 

VOLATILE ca!POOMDS RESULT DKTKCTIOM LIMIT 

2-Chloroetlo"l viDyl ether BDL 10 uc/1 u 

1,3-Dichlorobenzene BDL 10 uc/1 u I 
1,2-DichlorobeDzene BDL 10 ug/1 u 

1,4-Dichlorobenzene BDL 10 uc/1 u I 

----------------------~1 
I 

I 

------------------------------------~1 

I 
I 
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APPENDIX B 

EXPOSURE DOSE AND RISK CHARACTERIZATION TABLES 
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I q:\EKCO\toc 23 November 1994 
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TABLE B-1 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH 

INGESTION OF CI£MICAL.S IN RESIDENTIAL WELL WATER: 

Expcsure Point Cancer Slope 
Olemical C0'1 centra lim Factor (CSF) 

(ug/1...) (m glkg/day) -1 

~ 
1,1-0ichloroetl<r~e 451 NO 
1, 1-Dichloroetlme 220 6 OE -01 
1,2-Dichloroetlme (total 93.7 NC 
1,1,1-Trichloroeflane 5380 NC 
Trichloroetlene 22300 11E-02 
Vinyl chloride 28.4 1 9E+OO 
Olloroehane 3.19 NC 
Acetate 4.25 NC 
1,2-0ichloroehane 9.24 9.1E-02 
2-Bula'lone 2.6 NC 
1,1,2-Trichloroeflane 15.61 5.7E-02 
Tetrachloroehene 7.71 5.2E-02 
Toi.Jene 12.6 NC 
E1hylbenzene 1.41 NC 
Benzene 1.45 2.9E-02 
X ylenes (total) 1.56 NC 
Carbm diluHide 1.1 NC 
Olloroform 1.99 6.1E -03 
4-Me1hyl-2-pentanme 2.92 NC 

COl = (GW CO'lcentration x lAx CF x EF x EO) I (BW x AT) 
NC- Not Carcinogenic. 

NO - Not Determined. 

Olronic Relerence 
Dcse (RID} 

(m glkg/day) 

1.oE-01 

9.0E-03 
9 oE-03 

NO 

G.OE-03 
NO 

NO 
t.OE-01 

NO 

6.0E-01 
4.0E-03 

1.0E-02 

2.0E-01 
1.0E-01 

NO 

2.oE+00 
1.0E-01 

1.0E-02 

B.OE-02 

UPPER UNIT 

EKCO HOUSEWARES 

MASSILLON, OHIO 

Ad.JI1 

Pota'ltial 

Olild 

Pot8ltial 

Olrooic Daily Potentiallifetme Potential Hazard Olronic Daily Potential Liletme Potential Hazard 

Intake (CDQ Cancer Risk Index (HI) Intake (CD~ Cancer Risk Index (H~ 

(m g/kg/day) (CDixCSF) (CDI/(ED/70)}/RID (m g/kg/day) (CDixCSF) (CDI/(ED/70})/RID 
I 

4 2E-03 -- 1.2E-01 2.5E-03 -- 2.9E-01 

2 1E -03 12E-03 6.7E-01 1.2E-03 7.2E-04 1.6E+OO 
B.BE-04 -- 2.9E-01 5.1E-04 -- 6.7E-01 

5.1E-02 -- -- 2.9E-02 -- --
2.1E-01 2.3E-03 1.0E+02 1.2E-01 1.3E-03 2.4E+02 
2.7E-04 5.1E-04 -- 1.6E-04 3.0E-04 --
3.0E-05 -- -- 1.7E-05 -- --
4.0E-05 -- 1.2E-03 2.3E-05 -- 2.7E-03 

8.7E-05 7.9E-06 -- 5.1E-05 4.6E-06 --
2.4E-05 -- 1.2E-04 1.4E-05 -- 2.8E-04 
1.5E-04 8.4E-06 1.1E -01 8.6E-05 4.9E-06 2.5E-01 

7.2E-05 3.8E-06 2.1E-02 4.2E-05 2.2E-06 4.9E-02 

1.2E-04 -- 1.7E-03 6.9E-05 -- 4.0E-03 
1.3E-05 -- 3.9E-04 7.7E-06 -- 9.0E-04 

1.4E-05 3.9E-07 -- 7.9E-06 2.3E-07 --1 
1.5E-05 -- 2.1E-05 8.5E-06 -- 5.0E-05 
1.0E-05 -- 3.0E-04 6.0E-06 -- 7.0E-04 

1.9E-05 1.1E-07 5.5E-03 1.1E-05 6.7E-08 1.3E-021 
2.7E-05 -- 1.0E-03 1.6E-05 -- 2.3E-03 

Totals: 4.1E-03 UIE+02 Totals: 2.4E-03 2.4E+02 

Total Lifetime C&lcer Risk (Adult + Olild) = 6.4E-03 

Exposure AssumotiQ1s 
Ad.Jlt: 

2 lA = Ingestion Rate (Uday) 
0.001 CF = Conveosion Factor (mg/ug) 

350 EF = Expcsure FreQ.Jency (days/year) 
24 ED = Exposure Duration (yeaos) 

70 BW = Body Weight (kg) 

25550 AT = Averaghg Time (days) 

Olild: 

IR • Ingestion Rate (Uday) 
0.001 CF "'Conver.~ion Factor (mg/ug) 

350 EF = Exposure FreQ.Jency (days/year) 
6 ED "'Exposure Duration (year.~) 

t5 BW = Body Wei lilt (kg) 

25550 AT = Averaghg Time (days) 

-



.. . ,. • • • • • • • • • .. .. .. .. .,. . 
TABLEB-2 

POTEI'ITIAL CARCINOGENIC AND NONCAFICIIJOGENIC HEALTH RISKS ASSOCIATED WITH 
DERMAl ABSORPTION FROM RESDEI'lfiAl WELL WATER WHILE BATHING: 

--

Exposure Pont Permeability CancerSbpe 
Olemical Conce1tration CoefficiEnt (PC) Facbr (CSF) 

(llgA..) (cmku) (m gA<g/day)- t 

~ 
1,1-Dichbroelhane 451 8.9E -03 NO 
1,1-Dichbroelhme 220 1.6E-02 7.5E-01 
1,2-Dichbroelhme (Dtal 93.7 1 OE-02 NC 
1,1,1-Trichb10ethane 5380 1.7E-02 NC 
Trichbroelhme 22300 16E-02 1.4E-02 
Vinyl chbride 28.4 7 3E-03 2.0E+OO 
Olbroehane 3.19 8 OE-03 NC 

Acebne 4.25 NA NC 
1,2-Dichbroelhane 9.24 53E-03 1.1E-01 
2-Butanone 2.6 1.1E-03 NC 
1,1,2-TrichbiOethane 15.61 8.4E-03 7.1E-02 
T etrach broelhen e 7.71 4.8E-02 6.5E-02 
Toi.Jene 12.6 4.5E-02 NC 
Efl ytb~r~ ze1 e 1.41 7.4E-02 NC 

B~r~zme 1.45 2.1E-02 3.6E-02 
Xyt~r~es (b tal) 1.56 a.oE-02 NC 
Carbon disulfide 1.1 2.4E-02 NC 
Olbrolorm 1.99 8.9E-03 7.6E-03 
4-Melhyl-2-pmtanone 2.92 3.3E-03 NC 

COl • (CJN Conc~r~tration x SAx VF x CF x ET x EF x ED) I (f!.W x AT) 

NC - Not Carcnog91ic. 
NO -Not Determined. 

NA- Not Available. 

UPPER UNIT 
EKCO HOUSEWARES 

MASSILLON, OHIO 

Olronic PotEntial 
Relermce Olronic Daily 

Dose (RID) Intake (COl) 
(mgA<g/day) (m gA<g/day) 

8.0E-02 1.1E-04 
7.2E-03 9.5E-o5 
7.2E-03 2.5E-05 

NO 2.5E-03 
4.8E-03 9.6E-03 

NO 5.6E-06 
NO 6.9E-07 

8.0E-02 O.OE+OO 
NO 1.3E-06 

4.8E-01 7.7E-08 

3.2E-03 3.5E-06 
S.OE-03 1.0E-05 
1.6E-01 1.5E-o5 
S.OE-02 2.8E-06 

NO 8.2E-o7 
1.6E+OO 3.4E-06 
8.0E-02 7.1E-07 
S.OE-03 4.8E-07 
6.4E-02 2.6E-07 

Totals: 

AciJ~ 

PotEntial 
Lifetime Potmtial Hazard 

CancerR&k lndex(HI) 
(CDixCSF) (CDI/(EDflO))JflfD 

-- 4.0E-03 
7.1E-05 3.9E-02 

-- 1.0E-02 

-- --
1.3E-04 5.9E+OO 
1.1E-05 --

-- --
-- --

1.5E-07 --
-- 4.7E-07 

2.5E-07 3.2E-03 
6.5E-07 3.6E-03 

-- 2.8E-04 

-- t.OE-04 

3.0E-08 --
-- 6.1E-06 
-- 2.6E-05 

3.6E-09 1.7E-04 

-- 1.2E-05 

22E-04 5.9E+OO 

Olild 

Potmtial PotEntial 
Olronic Daily Lifetime Pot81tial Hazard 

Intake (COl) Cancer Risk Index (HI) 
(m gA<g/day) (CDixCSF) (CDI/(EDflO))JfliD 

4.8E-05 -- 7.0E-03 
4.2E-05 3.2E-05 6.8E-02 
1.1E-05 -- 1.8E-02 
1.1E-03 -- --
4.3E-03 6.0E-05 1.0E+01 
2.5E-06 S.OE-06 --
3.1E-07 -- --
O.OE+OO -- --
5.9E-07 6.5E-08 --
3.4E-08 -- 8.3E-07 
1.6E-06 1.1E-07 5.7E-03 
4.4E-06 2.9E-07 6.5E-03 
6.8E-06 -- S.OE-04 
1.3E-06 -- 1.8E-04 
3.7E-07 1.3E-08 --
t.SE-06 -- 1.1E-05 
3.2E-07 -- 4.6E-05 
2.1E-07 1.6E-09 3.1E-04 
1.2E-07 -- 2.1E-05 

Totals: 9.7E-OS 1.1E+Ot 
Total Lifetime Qnc.- Risk (AdJh + Olild) 32E-04 

Exposyre Assumptions 

AciJit 
23000 SA = Skn Surface Area (cm2/day) 
0.001 VF = l.bumetric Conv. Facl>r (L/cm>) 

0.001 CF =Conversion Facbr (mg.Ug) 
0.25 ET = Exposure Time (hours/day) 
350 EF =Exposure FreQ.Jency (days/year 

24 ED = Exposure Duration (years) 

70 BW = Body Weiiflt (kg) 
25550 AT = Averaging Time (days) 

Olild 
8760 SA = Skh Surface Area (cm2/day) 
0.001 VF = l.bi.Jmetric Conv. Facbr (lJcm3 ) 

0.001 CF z Conversion Facbr (mg.Ug) 
0.25 ET = Exposure Time flours/day) 
350 EF = Exposure Freq.Jency (days/year) 

6 ED ~ Exposure Duration (years) 

15 BW =Body Weiif!t (kg) 
25550 AT = AveragngTime (days) 

.. 
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TABLE B-3 

POTENTIAL CARCINOGENIC AND NONCARCNOGENIC J-EALTH RISKS ASSOCIATED WITH 
NONINGESTION (INHALATION) USES OF RESIDENTIAL WEll. WATER: 

----

Expasure Point Cancer Slope 
Olemical Con cen !ration Facta (CSF) 

(pgA.} (m gA<g/day) -1 

~ 
1,1-Dichloroeth8'1e 451 NO 
1,1-DichloroethB'le 220 1.2E+00 
1,2-DichloroethB'le (total 93.7 NC 
1,1,1-Trichloroeth8'1e 5380 NC 
Trichloroethane 22300 6.0E-Ol 
Vinyl ch lorida 28.4 3.0E-01 
Olloroethana 3.19 NC 
Acetone 4.25 NC 
1,2-Dichloroeth8'18 9.24 9.1E-02 
2-Butanone 2.6 NC 
1,1,2-Trichloroeth8'1e 15.61 5.7E-02 
Tetrachloroethane 7.71 2.0E-03 
Toi.Jene 12.6 NC 
Eflyfbenzene 1.-41 NC 
Benzene 1.45 2.9E-02 
Xyfenes (total) 1.56 NC 
Carbon d&uHide 1.1 NC 
Ollorofam t.99 8.1E-02 
4-Methyl-2-pentancne 2.92 NC 

COl a (GW Concentration x IR x K x CF x EF xED) I (BW x AT) 
NC - Not Carcinogenic. 
NO - Not Determined. 

Olronic Rele~ence 
Dose (RID) 

(mgA<g/day) 

1 OE-01 
9.0E-Ol 
9.0E-03 

1 OE+OO 
t.OE-01 

NO 

2.9E+OO 
t.OE-01 

NO 
2.9E-01 
4.0E-Ol 

t.OE-02 
1.1E-01 
2.9E-01 

NO 
2.0E+00 
2.9E-03 
t.OE-02 

2.0E-02 

UPPER UNIT 
EKCO HOUSEWARES 

MASSIU.ON, OHIO 

AdJit 

Potential 

----
Olild 

Potential 
Olronic Daily Potential Liletme Potential Hazard Olronic Daily Potential Lifeline Potential Hazard 

Intake (CD~ Cancer Risk lndex(H~ Intake (CDQ Cancer Risk lndex(HQ 
(mgA<g/day) (CDix CSF) (CDV(ED/70))/RID (m g/kg/day) (CDixCSF) (CDV(EDI70))!RID 

1.6E-02 -- 4.6E-01 1.9E-02 -- 2.2E+OO 
7.7E-03 9.3E-03 2.5E+OO 9.0E-03 1.1E-02 1.2E+01 
l.lE-03 -- 1.1E+OO 3.9E-03 -- 5.0E+OO 
1.9E-01 -- 5.5E-01 2.2E-01 -- 2.6E+OO 
7.9E-01 4.7E-03 2.3E+01 9.2E-01 5.5E-03 1.1E+02 
1.0E-03 l.OE-04 -- 1.2E-03 3.5E-04 --
1.1E-04 -- t.tE-04 1.3E-04 -- 5.3E-04 
t.SE-04 -- 4.4E-03 1.7E-04 -- 2.0E-02 
l.lE-04 3.0E-05 -- 3.8E-04 l.SE-05 --
9.2E-05 -- 9.2E-04 1.1E-04 -- 4.3E-03 
5.5E-04 3.1E-05 4.0E-01 6.4E-04 3.7E-05 1.9E+OO 
2.7E-04 5.4E-07 7.9E-02 3.2E-04 6.3E-07 3.7E-01 
4.4E-04 -- 1.2E-02 5.2E-04 -- 5.5E-02 
5.0E-05 -- 5.0E-04 5.8E-05 -- 2.3E-03 
5.1E-05 t.SE-06 -- 6.0E-05 1.7E-06 --
5.5E-05 -- a.OE-05 6.4E-05 -- 3.7E-04 
3.9E-05 -- 3.9E-02 4.5E-05 -- 1.8E-01 
7.0E-05 5.7E-06 2.0E-02 8.2E-05 6.6E-06 9.5E-02 
1.0E-04 -- 1.5E-02 1.2E-04 -- 7.0E-02 

Totals : 1.4E-02 2.8E+01 Totals: 1.7E-02 1.3E+02 
Total Lifetime Cmcer Risk ~dull + Olifd) • 3.1E-02 

Expa;ure Assl!mD\kns 
AdJit: 

15 IR = Inhalation Rate (m 3/day) 
0.5 K =Volatilization Factor (Um3 ) 

0.001 CF a Conversion Factor (mg/ug) 
350 EF = Exposure FreQ.Jency (days/year) 
24 ED =Exposure Duratim (years) 
70 BW = Body Wei!t>t (kg) 

25550 AT = Averagng Time (days) 

Child: 
15 IR z lnhalatim Rate (m 3 /day) 

0.5 K z Volatilization Factor (Um 3 ) 

0.001 CF z Conversim Factor (mglug) 
350 EF • Exposure FreQ.Jency (days/year) 

6 ED • Exposure Duration (years) 
15 BW = Body Weiltlt (kg) 

25550 AT = Averagng Time (days) 

.. 
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L .. ly Vogolablo G•dlnFrul 
E>poo<n Pont E>poo<ro Pont 

Chemical C:O ncent at ion Olncent •tion 
(rrg.4G) (rrg/log) 

.QmntJ. 
1,1- Dlchbroethane 4 94E-02 4.94E-02 
1,1- Dlchbroethene 4 27E-02 4.27E-02 

1,2-Dichbroolhono (btal 1 32E-02 t.32E-02 

1,1,1-ltlchl:lroethane 1.13E+OO 1.13E+OO 

ltlchbroelheno 1.80E+OO 1.80E+OO 

Vinyl chbr tie 1.21E-03 t.21E-03 
Chbroelhane 5.e6E-05 5.96E-05 

Acetone 8.42E-05 8.42E-05 

1,2- Olchbroelhane 8.51E-04 8.51E-04 

2-Butanono 8.53E-05 8.53E-05 

1,1,2-ltlchbroothano 1.87E-03 1.87E-03 

Tet"aci'D'oethene 2.55E-03 2.55E-03 
Tokano 1.e1e-o3 1.97E-03 

Ethybenzent 1.8tE-04 1.8tE-04 

Benzene 3.02E-04 3 02E-04 

Xylon• (total 8.30E-04 8.30E-04 

C-ndloulll:lo 8.43E-04 8.43E-04 
Chbrotlrm 2.54E-04 2.54E-04 

4-llolelhyf-2-pontll'10no 1.83E-04 1.83E-04 

• • • • • • • 
THILE B-4 

POTENTIAL CMCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH 

INGESTION OF CHEMICALS IN GARDEN PRODUCE: 

--

Root VogoiZ>Io 

E>poollo Point Caner Sbpo 
Concent •lion F actlr (CSF) 

(rrg/log) (rrg~/da~- I 

6 90E-01 NO 
3.60E-01 8.0E-Ot 

1.92E-01 NC 

1.55E+01 NC 

1.31E+02 1.1E-02 

2 58E-02 1.9E+OO 
3.83E-03 NC 

3 57E-03 NC 

1. 13E-02 e.1E-02 

2 28E-03 NC 

3.53E-02 5.7E-02 

3 OtE-02 5.2E-02 

4 e&E-02 NC 

1.12E-02 NC 

2.82E-03 2.eE-o2 

1.28E-02 NC 

2.12E-03 NC 
3.51E-03 8.tE-03 

3.00E-03 NC 

UP'I'm UNll 

EKCO HOUSEWMES 

MASSILLON, OHIO 

Fblontial 

Ctron'-: Ref•ence Ch'onlc Dally 

Dooo (RIO) Intake (COt 

(rrg~/da~ (rrg~/da~ 

1 OE-01 1.6E-04 

e.OE-03 94E-05 

e.OE-03 4 5E-05 

NO 36E-03 

8 OE-03 2.6E-02 

NO 5.6E-06 

NO 8.1E-07 

1 OE-Ot 7.7E- 07 

NO 28E-06 

8 OE-Ot 5 OE-07 

4.0E-03 8 OE-06 

1.0E-02 7.2E-06 

2.0E-01 1.1E-05 

1 OE-01 2.4E-06 

NO 8.eE-07 

2.0E+OO 2.9E-06 

1.0E-Ot 7.5E-07 

1.0E-02 8.2E-07 

8.0E-02 8.6E-07 

Totalo: 

--

Act.AK 

FblonllallMollme 

Caner Rlok 

(COixCSF) 

--
5.7E-05 

--
--

3.tE-04 

1.1E-05 

--
--

2.4E-07 

--
4.5E- 07 

3 7E-07 

--
--

2.0E-08 

--
--

5.0E-09 

--
3.7E-04 

• .. • .. .... .. 

----

Chltl 

Fbtonllal 

Fbtontial Hazrd Ch'onlcDally Fbtontialllotlme Fbtontial Hazrd 

ln:lox(HI Intake (COt Caner Rllk lndox (Ht 

(CDV(ED/70)),flt0 (rrg~/da~ (COixCSF) (COI/(ED/70)) ,fiiO 

4.7E-03 1.3E-04 -- 1.5E-02 

3.tE-02 7.5E-05 4.5E-05 9.7E-02 

1.4E-02 3.8E-05 -- 4.8E-02 

-- 2.9E-03 -- --
1.3E+01 2.3E-02 2.5E-04 4.4E+01 

-- 4.7E-06 e.eE-06 --
-- 8.8E-07 -- --

2.2E-05 8.3E- 07 -- 7.3E-05 

-- 2.1E-06 1.9E-07 --
2.4E-06 4.0E-07 -- 7.9E-06 

5.8E-os 8.4E-06 3.7E-07 1.ee-02 

2.1E-OS 5.7E-06 3.0E-07 8.7E-03 

1.8E-04 e eE-06 -- 5 2E-04 

8.eE-o5 1.9E-06 -- 2.3E-04 

-- 5.5E-07 1.8E-08 --
4.2E-06 2.3E-06 -- 1.4E-05 

2.2E-05 5.8E-07 -- 8.5E-05 

2.4E-04 8.8E-07 4.0E-09 7.7E-04 

2.5E-05 5.5E-07 -- a.OE-o5 

1.4E+01 lotall: :S.OE-04 4.4E+01 

Total Lifetime Cane.- Rlok(~ull+ Chltl). e.BE-04 

COl• ((lealy VogotZ>Io Done. X fl-..., +(0.-donFruM Cone. X fi-g~ + (Root VogeiZ>Io Cone. X fi-r.., x EF x EO) /(BW X Al) 
NC- lt>t Crcnogonlc. 

NO - "*>I Ootrmntcl. 

Elpol\ft Alsurrptbrw 

Act.AR: 

0.038 lA- II ~ looly Vogetab lo Ingestion Rato (IQ/dalll 

0.042 IA-gl • Ga-den FruM lngeshon Rate (IQ/dalll 

0.044 IR-rv • Root Vogetablo Ingestion Rato (lo/da~ 
350 EF = E>poo11o Froquoncy (da)IS/yo,..) 

24 ED = E>pos1.1o o...-atbn (yo..-s) 

70 BW = Body Weight (10) 

25550 AT= Avraging Tmo (da)IS) 

Chit!: 

0.017 IR-11 • loaly Vogetablo lngeolionRote (IQ/daY) 

0.028 IR-gl • Gwden Frullngeotion Rate (IQ/dalfl 

0.031 IR-rv • Root Vogetablo lngootlon Rate (IQ/da~ 
350 EF • E>poou-e Frequency (da)IS/ytll') 

8 EO ~ E>poo1.1o 0...-otbn (yo.-s) 

15 BW c Body Weight (IQ) 

25550 AT= Averaging Tlmo (da)IS) 



• ,.,. • • • • • • • • • .. .. • - ... 
TABLE B-5 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC 1-EAL.TH RISKS ASSOCIATED WITH 
INGESTION OF CHEMICALS IN RESIDENTIAL WELL WATER: 

- - - -

Expcsure Point Cancer Slope 
Olemical Concentraticn · F actcr (CSF) 

(ug~ (m g!kg/day) -1 

Qrmnig;_ 
1, 1-DichloroelhB'la 101.67 ND 
1, t -DichloroelhB'le 31.26 6.0E-Ot 
1 ,2-Dichloroelhene (total 142.44 NC 
1 ,1,1-TrichloroetiB'le 613.45 NC 
T rich loroetl en e 234.19 1.1E-02 
Vinyl chloride 8.15 1 .9E+OO 

COl ~ (GW Ccncentratioo x lA x CF x EF x ED) I (BW x AT) 

NC - Not Carcinogenic. 
NO - Not Determined. 

Olronic Reference 
Dose (RID) 

(m g/kg/day) 

HlE-01 

9.0E-03 
9.0E-03 

NO 

6 OE -03 
NO 

LOWER UNIT 
EKCO HOUSEWARES 

MASSILLON, OHIO 

Ad.Jit 

Potential 

Olronic Daily Potential Ufetrne 
Intake (CO~ Cancer Risk 

(m g!kg(day) (CDixCSF) 

9.6E-04 --
2.9E-04 t.BE-04 
1 3E-03 --
5~-03 --
2.2E-03 2.4E-05 
7.7E-05 1.5E-04 

Totals : 3.5E-04 

-

Potential Hazard 
lndeK(HQ 

(CDII{ED/70))/RID 

2.8E-02 

9.5E-02 
4.3E-01 

--
1.1E+OO 

--
1.6E+OO 

-

Olild 

Potential 

Olronic Daily Potential Lifeline Paten tial Hazard 
Intake (COl) Cancer Risk lndeK(HI) 

(mg(kg/day) (CDix CSF) (CDII{ED/70))/RID 

S.GE-04 -- 6.5E-02 

1.7E-04 1.0E-04 2.2E-01 
7.8E-04 -- 1.0E+OO 
3.4E-03 -- --
1.3E-03 1.4E-05 2.5E+OO 
4.5E-05 8.5E-05 --

Totals: 2.0E-04 3.IIE+OO 
Total lifetime Cancer Risk "-dult + Otlld) • S.SE-04 

Exccsy re A,sym pticm 
Adult: 

2 lA s lngestiCI'I Rate (Uday) 

0.001 CF = Conversicn Factor (mg/ug) 
350 EF = Exposure Freq.Jency (days/year) 
24 ED= Exposure Duraticn (years) 

70 BW = Body Wei\tlt (kg) 
25550 AT = Averaghg Time (da)'S) 

Olild: 
lA • lngesticn Rata (Uday) 

0.001 CF ~ Conversicn Factor (mg(ug) 
350 EF -Exposure Freq.Jency (days/year) 

6 ED = Exposure Duraticn (years) 

15 BW = BodyWei\tll (kg) 
25550 AT = Averaghg Time {days) 

.. 
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TABLE B-6 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH 
DERMAL ABSORPTION FROM RESilENTIAL WELL WATER WHILE BATHING: 

Exposure Pont Permeability Cancer Sbpe 
Olemical ConcEntraton Coefficiant (PC) Fact:>r (CSF) 

(1Jg,1._) (cmklr) (m gA<g/day) -1 

~ 
1,1-Dichbroethana 101.67 B.9E-03 NO 
1,1-Dichbroethane 31.26 1.6E-02 7 SE-01 
1,2 -Oichbroethane (r:>tat 142.44 1 OE-02 NC 
1,1,1-Trichbroethane 613.45 17E-02 NC 
Trichbroethane 234.19 1.6E-02 1.4E-02 
Vinyl chbride 8.15 7.3E -03 2.0E+00 

CDI = (ON Concantration x SAx VF x CF x ET x EF x ED) I (BW x AT) 
NC - Not Carcnoganic. 
NO- t'lbtDetermined. 

LOWER UNrT 

EKCO HOUSEWARES 
MASSIUDN, OHIO 

Olronic Potantial 
Referance Olronic Daily 

Dose (RIO) Intake (COl) 
(mgA<g/day) (m gA<g/day) 

B.OE-02 2.4E-05 
7.2E-03 1.4E-05 
7.2E-03 3.BE-05 

NO 2.BE-04 
4 BE-03 1.0E-04 

NO 1.6E-06 
Totals: 

23000 

0.001 
0.001 

0.25 

350 

24 
70 

25550 

Ad.Jit 

Potantial Potantial 
Lifetime Potential Hazard Olronic Daily 

Cancer Ask Index (HI) Intake (COl) 
(COixCSF) (CDII(E0170)),fll0 (mgA<g/day) 

-- B.9E-04 1.1E-05 
1.0E-05 5.5E-03 6.0E-06 

-- 1.6E-02 1.7E-05 

-- -- 1.3E-04 
14E-06 6.1E-02 4.5E-05 

32E-06 -- 7.1E-07 
1.5E-05 8.3E-02 Totals: 

Total Lifetime Calcer RBk (Adll1 + Olild) ' 

Excosure A,symptjons 
Ad.Jit 
SA • Skn Surface Area (cm2/day) 8760 

VF = l.bumetric Conv. Fact:>r (Ucm3 ) 0.001 
CF =Conversion Facbr (mg/.Jg) 0.001 

ET = Exp:lsure Time (hours/day) 0.25 
EF = ExJXl§ure FreQ.Jency (days/year 350 
ED= Exp:lsure Duraton (years) 6 
BW = Body Weig'lt (kg) 15 
AT= AveragilgTime (days) 25550 

Olild 

Potantial 
Ufetime PotEntial Hazard 

Cancer Risk Index (HI) 
(CDixCSF) (CDI/(EDI70)),flfD 

-- 1.6E-03 
4.5E-06 9.7E-03 

-- 2.BE-02 

-- --
6.3E-07 1.1E-01 

1.4E-06 --
6.6E-06 1.se-o1 

2.1E-05 

Olild 
SA z Skn Surface Area (cm2/day) 

VF = l.bumetric Conv. Fact:>r (Ucm3 ) 

CF = Conversi:m Facbr (mg.Ug) 

ET = Exp:lsure Time (hours/day) 
EF = ExJXlSU re FreQ.Jency (days/year) 

ED= Exp:lsure Duration (yea15) 
BW c Body Weig'lt (kg) 

AT= AveragilgTime (days) 

.. 
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TABLE B-7 

POTENTIAL CARCINOGENIC AND NONCARCNOGENIC HEALTH RISKS ASSOCIATED WITH 
NONINGESTION (INt-IAI..ATION) USES OF RESIDENTIAL WELl.. WATER: 

Expasure Point Cancer Slope 
Olemical C01centrati01 Factor (CSF) 

(ugA..) (m g/kg/day) -1 

~ 
1, 1-Dichloroelhme 101.67 NO 
1, 1-0ichloroelhme 31.26 t.2E+OO 
1,2-0ichloroelhme (total 142.44 NC 
1, 1,1-Trichloroelhme 613.45 NC 
T richloroelhene 234.19 6.0E-03 
Vinyl chloride 8.15 3.0E-01 

COt • (GW CO'lcentralion x lAx K x CF x EF xED) I (BW x AT) 
NC - Not Carcinogenic. 
NO - Not Determined. 

-

Olronic Reference 
Dcse (RID) 

(m g/kg/day) 

1.0E-01 

9.0E-03 
9.0E-03 

1.0E+OO 

1.0E-01 
NO 

LOWER UNIT 
EKCO HOUSEWARES 

MASSII.I..ON, OHIO 

------- ----- ---

AciJit 

Potential 
Olronic Daily Potential L~etine 

Intake (COQ Cancer Risk 
(m gi\<g/day) (CDtxCSF) 

3.6E-03 --
1.1E-03 1.3E-03 
5.0E-03 --
2.2E-02 --
8.2E-03 4.9E-05 
2.9E-04 8.6E-05 

Totals: 1.5E-03 

Potential Hazard 
lndex(HI) 

(CDI/(EDI70))/RID 

1.0E-01 

3.6E-01 
1.6E+OO 

6.3E-02 

2.4E-01 

--
2.4E+OO 

- -

Olild 
Potential 

01 ron ic Daily Potential Lifeline Potential Hazard 
Intake (COl) Cancer Risk lndex(HI) 

(m glkg/day) (COixCSF) (CDI/(EDI70))!RID 

4.2E-03 -- 4.9E-01 

1.3E-03 1.5E-03 1.7E+00 
5.9E-03 -- 7.6E+00 

2.5E-02 -- 2.9E-01 

9.6E-03 5.8E-05 1.1E+OO 
3.3E-04 1.0E-04 --

Totals: 1.7E-03 1.1E+01 
Total Lifetime Cencer Risk (Adult + Olild) ' 3.2E-03 

Exp!Z!ure !osumotiws 
AciJit: 

15 IR • Inhalation Rate (m'/day) 
0.5 K ~ Volatilization Factor (Um•) 

0.001 CF = Conversion Factor (m g/ug) 
350 EF = Exposure Freq.Jency (days/year) 
24 ED = Exposure Duration (years) 
70 BW = BodyWeigot (kg) 

25550 AT = Averaghg Time (days) 

Olild: 
15 IR • Inhalation Rate (m'/day) 
0.5 K • Volatilization Factor (Urn•) 

0.001 CF • Conversion Factor (mg/ug) 
350 EF • Exposure FreqJency (days/year) 

6 ED • Exposure Duration (years) 
15 BW • BodyWeigot (kg) 

25550 AT • Averaghg Time (days) 

.. 



• •ffA • • • • • • • • • - .. • • ... .. 

loaly Vogolablo G•denFruft 
Elpolln Polnl Elpo1110 Point 

Cham leal Ooncent at ion Concent aUon 

("l!/IG ("l!/IG 

QgJ!!lla 

1.1- Oichbro othano 1.11E-02 1.11E-02 
1.1- Dichbroolhono Cl 07E-03 Cl 07E-03 

1.2- Dichbroothono (bla ~.OIE-02 2 OIE-02 

1,1.1- Trlctlbrotthant 1.29E-01 1.29E-01 

Tr lchbro olhono 1.89E-02 1.89E-02 

Vnytchbri:lo 3.49E-04 3 49E-04 

liSlE B-8 

POTENTIAl CN\CINOGENIC AND NONCARCINOGENIC HEAlTH RISKS ASSOCIATED WITH 
INGESTION OF CHEMICAlS IN GARDEN PRODUCE: 

lOWER UNIT 

EKCO HOUSEWARES 

MASSillON, OHIO 

~~- --~--- --
AWN 

Rool Vogolablo fl>lonllal 
Elpo111o Ponl Cane• Sbpt Ctronic Aeferenoe CtTonlc Daily fblonliallWollmo 
Ooncentatkm F act>r (CSF) DolO (RID) Intake (COt Cane• Risk 

(IT'Q/IG (rrg/l<g/delh-1 (rrg/l<g/dalh (ITQ/I<g/dalh (COixCSF) 

1.55E-01 NO 1.0E-01 3.t1E-05 --
5 40E-02 6 OE-01 9 OE-03 1.3E-05 B.OE-06 

2.92E-01 NC 9 OE- 03 cs.ee-os --
1.76E+OO NC NO 4.1E-04 --
1.38E+OO 1 IE-02 B.OE-03 2.9E-04 3 2E-06 
7.40E-03 1.9E+OO NO 1. 7E- 011 3.1E-06 

To .. ll: 1.4E-05 

fO lonllal Haz•d 

lrdox (Ht 

(CDI/(EDnO)).fiiD 

1.1E-03 
4.3E-03 

2.2E-02 

--
1.4E-01 

--
1.7E-01 

To .. l Ulellmo Cane• Rllk (lduft + 

---- --

Chit! 

fblonllal 

CtTonlcOally PotontS.I Uotlmo fO lonts.r Haz•d 
lnlaka (COt Cenc•RIIk Index (Ht 

("l!/l<glda, (CDixCSF) (CDV(EDnO)).fl10 

2.9E-05 -- 3.4E-03 
1.1E-05 8.4E-06 1.4E-02 
5.4E-05 -- 7.0E-02 

3.3E-04 -- --
24E-04 2.CIE-06 4.6E-OI 
1.3E-06 2.5E-011 --

To .. ll: 1.2E-os S.SE-01 
Chil:l)- 2.IIE-05 

COle ((loalyVogolablo Cone. X fl- 11.1 +(Gwdon Fruft Cone X fi-g~+ (Roo I Vogolablo Cone. x fi-r" x EF x EO) /(BW x All 
NC- lib I C•clnogonlc. 

Ezpqttft AIIY"Pfbrw 

NO- llbl Dot•mnad. 
AdJN: 

0.038 IR- t.r • Loaly Vogolabio lngoltion Ralo (fG/daYI 

0.042 IR-gl = G•don Frul ingo1tion Ralo (fG/daY! 

0.044 IR-rv • Root Vogolablo lngootion Rata (fG/da)! 

350 EF"' Elpo111o Frequency (da)e,Y.•I 

24 ED "' Eli:>Oit.ro Duratbn (yo••l 
70 BW = BodyWoigl't(IG) 

25550 AT= Av•aglng limo (da)OI) 

Chltl: 

0.017 IR- t.r • loaly Vogolab io lngotlion Ralo (fG/day) 

0.02e IR-gt • G•donFrullngollionRato(fG/doYI 

0.031 IR--rv • Root Vogotablo lng01tion Rata (fG/dalh 

350 EF"' Elpc>IU'O Frequency (da)e/yo•l 

8 ED "' Elpoot.ro Duratbn ()'OWl) 

15 BW • BodyWogl't(IG) 
25550 AT • A-aging Time (da)ll) 

.. 
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Table 8-9 

Central Tendency Calculations for Summary Table 6-5 in Uncertainty Analysis 

Waterlllgesti mf · · · I Exposure • 

Cancer Child Adult 
RMEb !5.!5E-06 9.4E-06 

CT' 8.!5E-07 1.3E-06 

Ratio [CT/RME] 1.6E-01 1.4E-01 

Upper TCE RMERisk 1.3E-03 2.3E-03 

Upper TCE CTRisk 2.0E-04 3.1E-04 

Lower 1,1-DCE RME Risk l.OE-04 l.BE-04 

Lower 1,1- DCE CT Risk 1.6E-05 2.5E-0!5 

Noncancer 
RMEb 6.4E-0!5 2.7E-05 

CT' 3.0E-0!5 1.3E-0!5 

Ratio (CT/RME) 4.7E-01 4.7E-01 

Upper TCE RMEHQ 2.4E+02 l.OE+02 

Upper TCECTHQ 1.1E+02 4.7E+01 

8iil.lliii8/JnhaJatio~>•·•··· I 
Cancer Child Adult 

RME' 4.1E-05 3.5E-05 

CT' 9.2E-06 6.9E-06 

Ratio (CT/RME) 2.2E-01 2.0E-01 

Upper 1,1-DCE RME Risk 1.1E-02 9.3E-03 

Upper 1,1-DCE CT Risk 2.!5E-03 l.BE-03 

Lower 1,1-DCE RME Risk l.SE-03 1.3E-03 

Lower 1.1-CTRME Risk 3.3E-04 2.5E-04 

Noncancer 

RME' 4.8E-04 l.OE-04 

CT' 3.2E-04 6.9E-05 

Ratio (CT/RME) 6.7E-01 6.7E-01 

Upper TCE RME HQ 1.1E+02 2.3E+Ol 

Upper TCE CTHQ 7.4E+Ol 1.5E+Ol 

FruitNcg Ingestion I 

Noncancer 
RMEd 6.4E-02 1.4E-02 

cr 4.3E-02 9.2E-03 

Ratio (CT/RME) 6.7E-01 6.7E-01 

Upper TCERMEHQ 4.4E+01 1.3E+01 

Upper TCECTHQ 2.9E+01 8.7E+OO 

• These exposure values do not include the "CW" term in the appropriate algorithms. Refer to Tables 3-1,3-2 and 3-3 

for the equations. 
b Refer to Table 3-1 and Table 6-4 to obtain variables. 

• Refer to Table 3-2 and Table 6-4 to obtain variables. 

d Refer to Table 3-3 and Table 6-4 to obtain variables. 

g:\ 123r24 \eckoct. wk1 B-9 23-Nov-94 
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APPENDIX C 

GROUNDWATER DATA TREND ANALYSIS 
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APPENDIX C 

GROUNDWATER DATA TREND ANALYSIS 

------- -----~ 

C.l INTRODUCTION 

Presented in this section are several discussions pertaining to the groundwater data issues 

which emerged following EPA Region V review of the draft baseline risk assessment. 

C.2 UPPER UNIT GROUNDWATER TREND ANALYSIS 

The following trends are apparent from an examination of the upper unit well data from 

sampling years 1988, 1991 and 1992: 

• In the most contaminated well, D-4-30, there is a clear decrease in all VOC 

concentrations over the four-year period, although the 1992 concentrations of 

several compounds are still quite high especially 1, 1-dichloroethene, 1, 1,1-

trichloroethane, and trichloroethane. 

• In well 5-7, although VOC levels are relatively low, there is a clear decrease 

in VOC concentrations over the four-year period (no 1988 data was available 

for well 5-4, so it is not possible to draw conclusions concerning this well). 

• There is a clear decrease in all VOC concentrations over the four-year period 

in wells 1-5 and 1-7. 

There are no clear trends in VOC concentrations in the L-series wells, or in wells 1-2 and 

1-4 . 

This brief evaluation supports the approach to use all data from 1988 to 1992 for evaluation 

of the upper (shallow/intermediate) unit. 

q:\ell:co\appcod-c.rev C-1 November 23, 1994 
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C.3 WELL LOCATIONS AND YIELDS RElATIVE TO THE SHALLOW AND 

INTERMEDIATE GROUNDWATER UNITS 

The following table identifies which EKCO wells are completed in the shallow unit and 

which are completed in the deep unit. It also compares the Total VOCs of the two units. 

The groundwater sampling data is from the most recent complete sampling round and is 

part of the data set used for the Risk Assessment. The data shows that VOCs in both units 

range from levels that are negligible to very high. While there is a wide range of VOC 

concentrations in both units, neither of the units demonstrates VOC concentrations that are 

either generally higher or lower than the other. This is demonstrated by comparing the 

geometric mean of the two data sets. 

The following table also presents the estimated sustainable yields of the shallow and 

intermediate wells. These data are rough estimates, but they show that the wells are 

generally low producing and there is no significant difference between the units. 

Shallow On-Site Total VOC Estimated 
Wells March 1992 (ug/L) Sustainable Yield 

(gpm) 

L-1 535 1 

L-2 128 1 

L-3 2 <1 

L-4 43 1 

L-5 55 2 

S-4 12 2 

S-7 23 5 

D-4-30 35,273 <1 

1-2 1,744 5 

Geometric mean-------------120 
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Intermediate Total VOC Estimated 
On-Site March Sustainable 
Wells 1992 Yield (gpm) 

(ug/L) 

1-2 1,744 5 

1-4 106 5 

1-5 19 5 

1-7 172 2 

Geometric mean ---------160 

C.4 R-SERIES WELLS WITH REPORT DATES 5/20/94 AND 6/22/94 

The data set from 5/20/94 was a draft copy of the final data set reported on 6/22/94, and 

was inadvertently included in the appendix. Only data from the 6/22/94 data were 

evaluated in the risk assessment. 
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APPENDIX D 

RESPONSE TO EPA V COMMENTS 

----- --------~~~~~-----,. 

ON THE DRAFr BASELINE RISK ASSESSMENT 

WESTON has reviewed the U.S. EPA Region V comments (EPA, 1994) for the draft 

baseline risk assessment (submitted on 11 August 1994) in the letter dated 24 October 1994 

from Sally Averill, Project Manager, Technical Enforcement Section #1, RCRA 

Enforcement Branch. After discussing these comments with EPA Region V, we have 

prepared responses to each of the "General" and "Specific" numbered comments in the 

letter. 

GENERAL COMMENTS 

1. The comments are noted. 

2. a) WESTON has evaluated garden produce ingestion in the lower aquifer as 

recommended in the comments. Refer to Section 3 of the final report for the 

revisions. 

b) Dense Non-Aqueous Phase Liquids (DNAPLs). DNAPLs in the upper 

groundwater unit underneath the EKCO facility have not been detected in two 

sampling studies conducted by WESTON for the RCRA Feasibility Investigation 

(RFI) (WESTON, 1993). The hypothetical presence of DNAPLs in unstaurated 

zones, composed of such chemicals as trichloroethene (TCE) and 1, 1, !­

trichloroethane (TCA), are unlikely based on numerous arguments which have been 

previously presented in this report (WESTON, 1993). However, the possibility of the 

presence of a DNAPL will not affect the human health risk characterization 

contained in this document. 
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WESTON conducted shallow depth-to-water (DTW) measurements on seven shallow­

site wells (L-1 through L-5; S-4, and P-5) on three occasions in 1994 (15 February, 

3 May and 10 August). The minimum DTW was 5.11 ft below ground surface (bgs) 

measured in well L-5 on 3 May. The average DTW calculated from all the shallow 

1994 data was 12.50 bgs. This is based on the arithmetic mean of data collected 

from all seven wells during the three measurements. However, three of the wells (L-

4, L-5 and S-4) included in the mean DTW estimation were in the flood plain where 

no houses are likely to be constructed. Exclusion of DTW data from these three 

wells yielded a minimum measured shallow groundwater DTW for 1994 of 14 bgs, 

measured in well L-2 on 3 May, and an average DTW of 17 bgs. Assuming a typical 

depth of 8 feet for a hypothetical residential basement, it is unlikely that measurable 

amounts of VOCs from hypothetical DNAPLs in the unsaturated zone would migrate 

to these basements during flooding, especially in view of the measured differential 

between the basement depth and the minimum DTW is 6 feet (i.e., minimum 14ft 

bgs minus 8ft basement depth). 

3. "Individual" carcinogenic risks presented in the summary tables in the risk 

characterization chapter (Section 5) represented total individual lifetime cancer risk 

(adult plus child). WESTON revised the appropriate tables to reflect both child and 

adult risk. Appendix B presents the calculations for the child and adult exposure 

doses and risks. 

4. WESTON revised Section 2 to explain the rationale for using the entire data set 

(1988 to 1991) for the upper unit. Also, please refer to revised Apendix C of this 

report, and to our response to "Specific Comment" #4 (EPA, 1994). These 

discussions further explain this issue, and why only 1994 data were used for the lower 

(bedrock) unit . 
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WESTON recalculated the exposure point concentrations (Section 2) and resultant 

doses (Section 3) and risks (Section 5) based on the inclusion of proxy concentrations 

that were eliminated in the draft risk assessment. 

5. WESTON clarified the explanation of which on-site wells are located in the upper 

unit (Section 2) and more specifically, the shallow and intermediate units (Appendix 

C). 

Appendix C in the final report also presents an evaluation of yield rates for the 

shallow and intermediate wells, as requested by EPA Region V, for the upper unit 

wells. 

6. EKCO Housewares Facility engineering personnel confirmed that industrial (worker) 

use of the underlying groundwater is not used for drinking water or showering 

purposes. Currently, groundwater at the facility is pumped, air-stripped and then 

used for non-contact cooling purposes. The rationale for not evaluating workers on­

site was discussed in more detail in Section 3 of the final baseline risk assessment. 

7. WESTON recalculated inhalation doses using the method of Andelman, as described 

in the RAGS "Part B" guidance (EPA, 1991). The exposure algorithm (Section 3) 

for inhalation during showering was revised to reflect the necessary inputs for this 

calculation. 

8. A discussion of central tendency issues has been included in the Uncertainty Analysis. 

Representative calculations of central tendency were presented for the key chemicals 

and pathways that influenced risk calculated in the "high end" (RME) approach . 
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SPECIFIC COMMENTS 

1. Executive Summazy. Page ES-11. Paragraph 0. DNAPLs have not been detected in 

two separate occasions at the EKCO Housewares Facility. Refer to the RFI and 

CMS reports for detailed discussions. 

2. Section 2. Page 2-1. Paragraph 1. Because interim actions were taken on the bedrock 

wells up to 1994, only 1994 data were appropriate for estimating current exposure 

and risk. Prior to retrofitting, the overburden aquifer had significant influence on the 

bedrock unit. Post-IRM data are most representative of the bedrock unit. This has 

been clarified in Section 2. For the upper (shallow /intermediate) units, WESTON 

expanded the discussion on the multiple data sets used (Section 2), and evaluated 

groundwater trends for the VOCs in Appendix C of this report. 

3. Table 3-4. The 2% total organic carbon (TOC) soil value was obtained from the 

RFI report and was based on data for the soil type characterized for the site location. 

This has been clarified in the text of Section 3. 

4. Appendix A. Identical R-series well data from 5/20/94 and 6/22/94 were 

reevaluated as requested to determine if any errors were made. The data from 5/20 

were draft forms of the data presented as "final" in the 6/22 data set. This 

evaluation is discussed in Appendix C. 

Wells I-8, I-9, 1-11, I-12, 1-13, R-12, S-11 and S-12 are off-site well locations which 

were not evaluated in this risk assessment. Only on-site future uses were assessed. 

This is clarified in Section 2 of the final baseline risk assessment report. 
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